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EXECUTIVE SUMMARY

This document has been prepared to provide a summary and evaluation of data collected
during Phase I of the Remedial Investigation (RI) being performed at the Winnebago
Reclamation Landfill (WRL), also known as Pagel's Landfill, located near Rockford,
Illinois and to provide recommendations for Phase II of the RI. The August 1987 Work
Plan, which outlines the details of the Phase I RI, specifies that an Interim Groundwater
Quality Evaluation Report be prepared after collection of Round 2 groundwater samples
and Round 3 leachate samples to determine the following:

• The likely sources of contaminants in groundwater at the western margins of the
WRL;

The likely sources of contaminants (if any) in groundwater west of Killbuck
Creek, a creek located to the west of the landfill;

The likely sources of contaminants to Killbuck Creek, if any;

• The necessity for and scope of installation of Phase II groundwater monitoring
wells; and

The necessity for and details of Round 3 and 4 groundwater sampling and
analyses.

Based upon comments received on a draft of this report, the scope of this report was
expanded to include the Round 4 leachate data, resurvey of project wells, and an
expanded discussions of additional data from previous reports.

The WRL accepts municipal wastes and sewage sludge. The landfill has a liner and
leachate collection system, and a landfill gas extraction system. East, and hydraulically
upgradient of the WRL, is the Acme Solvents Reclaiming, Inc. (Acme Solvents)
Superfund National Priority List site. The Acme Solvents site was used for the disposal
of non-recoverable solvents, solvent still-bottoms, paints and oils between 1960 and 1973.
Waste materials were dumped into unlined lagoons, stockpiled or buried at the Acme
Solvents site. This report concludes that a VOC groundwater plume originating
upgradient of WRL has been overprinted by a dominantly inorganic WRL landfill
leachate plume. The WRL plume originates at about the center of the landfill and
extends to the furthest downgradient well G116A passing beneath Killbuck Creek.
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The WRL, about five miles south of Rockford, Illinois, is situated on a 60 acre parcel on
a topographic high between Killbuck Creek to the west and unnamed intermittent
streams to the north and south. The surficial unconsolidated deposits are predominantly
glacial drift ranging from a thin mantle over the dolomite bedrock at the Acme Solvents
site to greater than 70 feet filling the bedrock valley west of WRL. The unconsolidated
deposits are predominantly sand and gravel underneath and north of WRL with a silty
clay to the south of WRL. The underlying bedrock surface is highly variable due to
paleoerosional features. The dolomite is generally fractured but the intensity is variable.
Chert layers or nodules were commonly noted on boring logs as were vugs (void spaces),
but cavernous zones were not reported. A zone of highly fractured, soft dolomite was
noted near the bedrock surface in the vicinity of the northern intermittent stream on the
Acme Solvents site.

Groundwater generally flows from east (from Acme Solvents) to west towards WRL. A
groundwater high is located in the vicinity of a bedrock ridge between WRL and Acme
Solvents, such that the water table slopes to the west, northwest, and southwest from that
point. The water table is located within the bedrock in the vicinity of the Acme Solvents
site and westward to an approximately northeast-southwest line drawn from wells BIO to
B13 (approximately the eastern quarter of WRL). West from this northeast-southwest
line, the water table occurs in the more permeable sand and gravel. The sand and gravel
and dolomite aquifer appears to be under semi-confined conditions below the silty clay
till to the south of the site. The water table surface drops more steeply in the bedrock
upland than in the sand and gravel materials of the Killbuck Creek floodplain, consistent
with the lower observed permeabilities in the bedrock upland.

A groundwater mound or "high" in the vicinity of the northern intermittent stream noted
frequently in previous investigations was also detected in this investigation based on
April 6, 1988 water level data. It is thought that the mounding is due to higher localized
recharge rates in the area due to the thin veneer of sediments and the highly fractured
dolomite beneath the northern intermittent stream. Downward vertical movement of
water is inferred from the potential vertical gradients, however, flow paths will be largely
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controlled by the permeability distribution within the dolomite. Some water level
measurements made at well nests in the bedrock during the Phase I RI indicate
anomalous results, which can be attributed to preferential flow in the fractured dolomite.
A variety of reports have noted anomalies in the water level data collected from wells in
the fractured bedrock upland indicating the complexity of flow in this dolomite aquifer.
These reports include the Illinois State Geological Survey (Herzog, et al., 1988), the
United States Geological Survey (see letter dated 4/13/89, Mr. B. Schorle, U.S. EPA, to
Mr. J. Hill, Warzyn), Hickok (1985), and B.C. Jordan (1986).

This Phase I RI included the installation of 15 monitoring wells west of Lmdenwood
Road, and collection and analyses of samples from the 15 new monitoring wells, 26
monitoring wells installed during previous investigations and one private well. Fifteen
single-well field permeability tests were performed. Water levels were collected on an
approximately monthly basis. All project wells were resurveyed in August 1989 by an
Illinois Registered Land Surveyor.

Fourteen monitoring wells were sampled and analyzed during Round 1 (April 1988) for
volatile organic compounds (VOCs) by gas chromatograph (GC) with ten percent
confirmed by gas chromatograph/mass spectroscopy (GC/MS), pesticides/PCBs, 23
metals, total phenols, field pH, field specific conductance, total alkalinity, chlorides and
cyanide. Well G118 was not sampled because it was damaged by frost heave. Twenty-
five monitoring wells and one private well were sampled and analyzed for the indicator
parameters; VOCs by GC (with 10% GC/MS confirmation), chlorides, total alkalinity,
total phenolics, arsenic, barium, cadmium, field pH and field specific conductance.
During Round 2 (June 1988) forty-one monitoring wells and one private well were
sampled and analyzed for the indicator parameters described above.

The Phase I RI included the collection of four rounds of leachate samples from the east
manhole, west manhole and four different gas/leachate extraction wells during each
round. Round 1 (April 1988) leachate samples were analyzed for VOCs by GC (with
10% confirmation by GC/MS), SVOCs, 23 metals, chlorides, total alkalinity,
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pesticides/PCBs, phenol, cyanides, field pH and field specific conductance. Rounds 2
(June 1988) and 3 (August 1988) samples were analyzed for the indicator parameters;
VOCs by GC, chlorides, total alkalinity, total phenolics, arsenic, barium, cadmium, field
pH and field specific conductance. Round 4 (June 1989) samples were analyzed for the
above indicator parameters except that VOCs were analyzed by GC/MS to improve data
quality.

One round of surface water and sediment samples were collected from Killbuck Creek
concurrent with Round 1 groundwater sample collection activities. The five surface
water samples were analyzed for the same indicator parameters as for Round 2 leachate
samples. Sediment samples were analyzed for VOCs (by GC/MS), SVOCs,
pesticides/PCBs, 23 metals and cyanide.

Volatiles data of acceptable quality were obtained from leachate samples analyzed by
GC/MS and are the focus of this discussion. The leachate samples (analyzed by
GC/MS) generally contained higher concentrations of aromatic VOCs such as benzene,
ethylbenzene, toluene, and xylenes than the chlorinated VOCs vinyl chloride and
dichloroethene. Tetrachloroethene was detected only once and trichloroethene was not
detected at all. The Jordan (1984) leachate sample results generally follow these same
concentration trends indicating that the current leachate VOC composition is similar to
the VOC makeup of leachate of 1984, indicating that the leachate has not changed
significantly over this time span. The WRL leachate has a high inorganic component
consistent with typical sanitary component leachates, except it has higher than typical
chloride and sodium content.

Since the WRL is consistently hydraulically downgradient of the Acme Solvents site, it is
apparent that groundwater chemistry is important in the process of distinguishing the
possible impacts from each site. The high inorganic component in the leachate is used to
discriminate between WRL leachate affected and unaffected wells on a trilinear plot of
the major cations (calcium, magnesium, and sodium plus potassium (percent of meq/1)).
The WRL leachate samples plot as a sodium plus potassium rich water, while upgradient
or unaffected wells plot as magnesium and calcium rich, forming the end points of a
continuum encompassing wells affected by WRL leachate. This approach has been used
elsewhere to discriminate between contaminated and uncontaminated water samples.
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This major cation discrimination approach is supplemented by the strong positive
correlation between sodium plus potassium and the chloride ion (r^ = 0.998). The near
perfect correlation between chloride and sodium plus potassium and the large chloride
concentration contrast between groundwater and WRL leachate indicates that chloride
can be used to discriminate between wells affected and unaffected by WRL leachate.
This approach has also been used elsewhere to discriminate between contaminated and
uncontaminated groundwater samples. Chloride is widely recognized as a conservative,
non-reactive parameter in groundwater systems, which means it does not biodegrade or
react with the aquifer matrix. The only attenuation mechanism generally applicable to
chloride is dilution during transport. The conservative non-reactive nature of chloride
coupled with the high contrast in chloride concentration between leachate and
groundwater makes chloride a very good "tracer" of the presence of leachate in
groundwater.

There are two general areas where chloride concentrations appear to be elevated
indicating the presence of leachate;

The northwest quadrant of WRL; and

• at Well G110.

Within the WRL leachate plume, the SDWA Primary Drinking Water standards were
exceeded for only barium at wells MW106 and PI. SDWA secondary standards were
exceeded for chloride (B15, B15R, and MW106), iron (MW106 and PI), and manganese
(B15R, MW106, PI, P3R, and P4R). The secondary standards are based on aesthetic
considerations only. VOCs which could potentially be attributed to WRL that are
designated as hazardous substances in Table 302.4 of 40 CFR Part 302.4 are 1,2
dichloropropane, 1,2-dichlorobenzene, 1,4-dichlorobenzene, chlorobenzene, benzene,
xylenes and toluene. None of these were present in samples from the furthest
downgradient well G116A, indicating that these constituents are being attenuated to
non-detectable levels during transport to G116A.

WARZYN



Interim Gcoundwiter Quality Evaluation
Winnebago Reclamation Landfill

March 7,1990
Pagevj

Samples from wells neighboring well G110 do not contain elevated chloride
concentrations, indicating that any excursion of leachate is quite limited. The chloride
anomaly at G110 has been previously attributed to surficial leachate seeps along the
southern slope. Recently, it was learned that the leachate hauling trucks were loaded at
the base on the slope near G110. Both of these conditions could have contributed to the
presence of chlorides at well G110. The seeps are currently under control and leachate
is now loaded on top of the landfill.

Distribution of chlorinated ethenes in the groundwater form a different pattern than that
of chlorides. VOCs are found both inside and outside (horizontally and vertically) of the
chloride plume adjacent to the northwest quadrant of the site indicating that the WRL
leachate chloride plume is overprinting a pre-existing VOC plume. The highest
concentrations of total chlorinated ethenes are found at monitoring well B4 on the Acme
Solvents site with the second highest levels found just west of Lindenwood Road south of
WRL. Both of these areas are upgradient of the WRL, and not associated with elevated
levels of chlorides indicating WRL leachate is not the source of these VOCs. The
highest concentrations of VOCs being found at monitoring well B4 is consistent with the
disposal of large quantities of solvent wastes. The definition of the VOC plume
downgradient from Acme Solvents is not complete. Given the history of waste filling and
the high VOC concentration noted at B4, a larger plume is expected.

Elevated alkalinity and depressed pH were noted at well B4 (at Acme Solvents) and at
wells adjacent to the WRL. The alkalinity and pH follow a similar pattern as that for the
VOCs. Alkalinity measurements typically reflect the amount of bicarbonate/carbonate
equivalents present, but may also include other titratable species. As discussed above,
elevated chlorides, which are a reliable indicator of the presence of WRL leachate follow
a different pattern than these geochemical anomalies. This indicates that WRL leachate
is not responsible for these anomalies where elevated chlorides are not present, which is
consistent with the upgradient location of these wells. Because elevated alkalinity and
depressed pH are found at upgradient well B4 at Acme Solvents, it becomes possible
that the Acme Solvent site may be responsible for these geochemical anomalies.
Although it has not been qualitatively determined, it also seems possible that the carbon
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dioxide portion of the landfill gas (if present) could be a potential cause for the
geochemical anomalies at the landfill borders; the potential for this should be small since
a landfill gas extraction system is in place and has been operational since 1980.

Factors which may be playing a role in the apparent distribution of VOCs in the
groundwater are:

1) intermittent and spatially variable recharge from the unnamed intermittent
stream could breakup the Acme Solvents VOC plume as modeled by Jordan
(1984);

2) biodegradation may alter the pattern of VOCs in groundwater;

3) the pattern of VOCs may be an artifact of the current well placement in a
fracture flow dominant aquifer (i.e., a higher density of wells are present in the
area just west of Lindenwood Road south of WRL, increasing the chances of
intercepting a VOC containing fracture); and

4) a second source of VOCs.

The issue of landfill gas migration as a potential source of VOCs in the groundwater just
west of Lindenwood Road south of the WRL has been been raised, but is not considered
viable because;

• a previous study (1980) found landfill gas to be migrating off-site, though
migration was only found in the highly permeable unsaturated soils above
bedrock, indicating that the gas was not in contact with the groundwater table
present in bedrock in the vicinity;

a gas extraction system has been in operation since 1980 controlling the landfill
gas migration;

the WRL leachate contains lower concentrations of VOCs than the groundwater
samples from wells southeast of the WRL, indicating that it is unlikely that
significant amounts of VOCs could be or were in the landfill gas; and

the WRL generally accepted municipal wastes with limited quantities of Illinois
Special Waste, and so would not be expected to be able to release significant
amounts of VOCs, as would a solvent disposal site.

WARZYN



Interim Groundwiter Quality Evaluation
Winnebago Reclamation Landfill

March 7,1990
Page viij

There were no upstream/downstream trends in the results of the surface water or
sediment samples. Results were either comparable to background or attributed to
field/laboratory contamination. Results of surface water samples collected and analyzed
by the USGS from a surface water monitoring station for Killbuck Creek downstream
from the WRL at the bridge at state Highway 251 showed little correlation to the
discharge rate of that stream. Comparison of the data from this investigation to the
USGS data indicates that the results were similar in value. Since upstream/downstream
trends in the Phase I results are not evident in the surface water samples from this study,
and because there is little correlation between discharge and surface water quality as
measured by the USGS, based on the available data, WRL does not appear to be
impacting the water or sediment quality of Killbuck Creek.

The evaluation of analytical results from groundwater samples indicates the existing
monitoring network is adequate to define the extent of releases of hazardous substances
from the WRL Thus, additional monitoring well installation is not recommended.
Phase II investigative efforts should focus on the following:

Round 5 leachate samples should be analyzed for VOCs, SVOCs,
pesticides/PCBs, 23 metals plus total and hexavalent chromium, phenolics,
chloride, alkalinity, cyanide, field pH, and field specific conductance. Round 5
leachate samples should be analyzed using GC/MS methodologies to improve
data quality. Detection of a PCB in two samples in previous rounds, and the
resulting questions on the analytical response requires additional testing. The
landfill gas collection headers will be disconnected and leachate risers purged
24-hours prior to the collection of the leachate samples. Gas well Dl will be
sampled to verify that the acetone found was due to lab/field contamination.
The other leachate sampling points will be gas wells E3, N8, L2, and the east and
west manholes.

Wells with elevated chloride concentrations and those which are located
immediately adjacent to the landfill should be sampled during Rounds 3 and 4.
Monitoring wells to be sampled include B13, B15R, B15P, G109, G109A, G110,
Gill, G114, G115, G116, G116A, PI, P3R, P4R, and P6.

Round 3 groundwater samples should be analyzed for VOCs by GC/MS (since
the dominant presence of the cis-isomer of 1,2 dichloroethene is documented,
standard CLP-type protocol can be used), SVOCs, arsenic, barium, cadmium,
hexavalent chromium, total chromium, phenolics, chloride, alkalinity, cyanide,
field pH, and field specific conductance. This will provide additional
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documentation that the few HSL compounds, which are not chlorinated solvents,
currently detected adjacent and downgradient from the WRL are being rapidly
attenuated. Sampling should also be analyzed for the standard water chemistry
parameters sulfate and nitrate. Round 4 groundwater parameters will include
VOCs (by GC/MS), arsenic, barium, cadmium, hexavalent chromium, total
chromium, phenolics, chloride, alkalinity, cyanide, field pH and field specific
conductance unless results from Round 5 leachate sampling indicates additional
parameters are warranted.

Water level monitoring should continue on a monthly basis for a six-month
period. Three staff gauges should be installed in Killbuck Creek and be included
as part of the monthly monitoring level program. The additional water level
monitoring is needed due to the complex nature of groundwater flow. The
collection of water levels from the creek is necessary to verify that the creek is
acting as a groundwater discharge zone.

Plug and abandon well P7 since it is reported to be damaged.

Perform 12 additional single-well permeability tests at B9, BIO, B10A, B12, B13,
G108, G109A, G110, G113, G113A, G114 and P6, to gain more information on
the variability in the permeability of the dolomite.
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INTERIM GROUNDWATER QUALITY EVALUATION

SECTION 1
INTRODUCTION

1.1 Purpose
This document has been prepared to provide a summary and evaluation of data collected
during Phase I of the Remedial Investigation (RI) being performed at the Winnebago
Reclamation Landfill (WRL), also known as Pagel's Landfill, located near Rockford,
Illinois, and provide recommendations for Phase II. The August 1987 Work Plan, which
outlines the details of the Phase I RI, specifies that an Interim Groundwater Quality
Evaluation Report be prepared after collection of Round 2 groundwater and Round 3
leachate samples. Based upon comments received on a draft of this report, the scope of
the report was expanded to include Round 4 leachate data, resurvey of project wells and
expanded discussions of available background data. This report contains the resulting
groundwater, leachate, surface water and sediment data along with data obtained during
subsurface drilling and monitoring well installation. The collected data is evaluated to
determine the following as required by the Work Plan:

The likely sources of contaminants in groundwater at the western margins of the
WRL;

The likely sources of contaminants (if any ) in groundwater west of Killbuck
Creek, a creek located to the west of the landfill;

The likely sources of contaminants to Killbuck Creek, if any;

The necessity for and scope of installation of Phase II groundwater monitoring
wells; and

The necessity for and details of Round 3 and 4 groundwater sampling and
analyses.

The assessment of the need for Phase II data gathering activities is made in the last
chapter of this document. Section 2 through 4 provide a description and discussion of
data collected during Phase I supplemented by data from previous studies. Eight and
one-half by eleven inch and eleven by twenty-four inch illustrations are referred to as
Figures, while large twenty-four by thirty-six inch illustrations are referred to as
Drawings. The Figures and Drawings have separate numbering systems. Appendices are
provided in a separate volume.
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1.2 Authorization
This investigation is being performed on behalf of the Pagel's Landfill (WRL)
Potentially Responsible Parties (PRPs) who have entered into an Administrative
Consent Order with the United States Environmental Protection Agency (U.S. EPA),
effective October 16,1986.

This investigation is being performed following the "Work Plan, Pagel's Pit Landfill
Remedial Investigation/Feasibility Study" dated August 1987. The PRPs have retained
Warzyn Engineering Inc. (Warzyn) of Madison, Wisconsin (Corporate offices) to
perform this task and the other tasks in the Remedial Investigation/Feasibility Study
(RI/FS) required under the consent agreement.

1.3 Site Location and Function
The WRL is located about 5 miles south of Rockford, Illinois. The WRL occupies
approximately 60 acres west of Lindenwood Road (Figure 1). The landfill has
approximately two years of capacity remaining. The landfill has been in operation and
licensed since 1972. The facility has a continuous bituminous liner and a leachate
collection system covering the entire base of the landfill. The leachate is collected and
disposed of off-site. The leachate is collected through a perforated pipe system in a layer
of sand on top of the liner, which drains to central collection manholes where leachate is
extracted. Leachate is also removed via wells installed into the waste. These extraction
wells, operational since 1980, are also used for the removal of landfill gas (WRS, 1984).

Wastes accepted at the landfill are composed primarily of municipal refuse and sewage
sludge. Prior to the start-up in 1984 of a sludge dryer system fueled by gas from the
landfill, the landfill accepted wet sewage sludge. Only dried sewage sludge has been
placed in the landfill since that time. A very limited quantity of Special Wastes were
disposed of at the facility prior to December 1985. Illinois Special Wastes were accepted
at WRL under permits issued by the Illinois Environmental Protection Agency (IEPA).
Permits were obtained for some wastes which were not actually disposed of at the landfill
(WRS, 1984). For more details, refer to "Comments Submitted to the U.S. EPA on its
proposed listing of Pagel's Pit on the Superfund National Priorities List" (WRS, 1984).
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East of the WRL on an approximately 20-acre parcel is the Acme Solvents Reclaiming,
Inc. (Acme Solvents) site, which was active from 1960 to 1973. The Acme Solvents
property adjacent to the WRL was used for disposal of waste generated by the Acme
Solvents' reprocessing facilities in Rockford, Illinois. The materials disposed of at the
site are generally undocumented, but are known to have included solvent still-bottom
sludges, nonrecoverable solvents, paints and oils. The waste materials were transported
to the site in drums which were either emptied into unlined disposal lagoons or
stockpiled. The IEPA indicates four lagoons were actively used for the disposal of waste
materials on-site. IEPA additionally indicates that, when the site was closed, between
10,000 and 15,000 drums may have been present on the site. The total quantity of waste
disposed of at the site during its operation is unknown (Ecology and Environment 1983;
Jordan, 1984).

IEPA inspections in late 1972 and early 1973 indicated the waste materials in the Acme
Solvents ponds were not removed, but were covered with soil borrowed from other
portions of the site. It it also reported that an unknown number of drums stored on-site
were crushed and buried, rather than removed (Ecology and Environment, 1983).
Clean-up and removal of buried drums and contaminated soils from the Acme Solvents
site began in August 1986. The Acme Solvents site has been listed on the National
Priorities List (NPL) since 1983. The site is currently undergoing an additional
groundwater investigation.

1.4 Previous Investigations
The area adjacent to the WRL and the Acme Solvents facility has been investigated a
number of times. The previous investigations are:

"Extent of Source of Groundwater Contamination - Acme Solvents Pagel Pit
Area near Morrisville, Illinois", Ecology and Environment, March 1983.

"Acme Solvents Superfund Site, Winnebago County, Illinois, Remedial
Investigation", E.G. Jordan Company, September 1984.

"Acme Solvents Superfund Site, Winnebago County, Illinois, Feasibility Study",
E.G. Jordan Company, February 1985.
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"Supplemental Investigation Winnebago Reclamation Landfill, Rockford,
Illinois", Warzyn Engineering Inc., March 1985.

"Data Analysis and Summary Report for Deep Groundwater Assessment, Acme
Solvents Solvents Superfund Site", E.G. Jordan Company, May 1986.

Monitoring wells installed for these previous investigations have been incorporated into
the Phase I RI at the WRL. The data collected during previous report efforts are
considered in the evaluation of site conditions in this document. Complete data sets
from previous reports are not incorporated into this document, but are referenced where
appropriate.

During previous investigations groundwater samples have been collected on or about
October 25, 1982, September 6, 1983, May 1, 1984, December 27-29, 1984, January 2-4,
1985 and November 5, 1985. The October 1982 samples were collected by Ecology and
Environment from monitoring wells Bl through B16 plus five water supply wells. The
samples were analyzed for priority pollutants (volatile and semivolatile organics and
metals). Ecology and Environment collected groundwater samples in September 1983
from monitoring wells Bl through B16 and five water supply wells. The samples were
analyzed for volatile and semivolatile organic compounds (see memorandum Tom Koch
to File, December 28, 1983). E.G. Jordan Co. collected groundwater samples in May
1984 from G101, G102, MW101, MW102, MW103, MW104, MW105, MW106, MW107,
Bl through B12, PI, P3, P4, P5, P7 and water supply wells A through O. The samples
were analyzed for volatile and semivolatile organic priority pollutants and PCB's.

In December 1984 and January 1985, Warzyn collected groundwater samples from
monitoring wells B8, B9, BIO, B10A, Bll, B11A, B12, B13, B14, B16, B16A, PI, P3, P4,
P5, P6, P7, G102, G107, G108, G109, G109A, G110, Gill, MW104, MW106, MW107,
and water supply wells G and H. These samples were analyzed for VOCs, arsenic,
barium, calcium, phenols, chloride and alkalinity. E.G. Jordan Co. (1986) collected
samples from wells MW201A, MW201B and MW202 which were analyzed for volatile
and semivolatile organic priority pollutants.
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Historical VOC data by well is presented in Appendix C. No attempt has been made to
re-validate the data except that discussions do not include acetone and methylene
chloride results because they are often field/laboratory contaminants.

1.5 Current Investigation
Due to the uncertainty associated with determining the extent and magnitude of
potential releases from the WRL site and the role of releases which may be attributable
to Acme Solvents, a phased RI was undertaken. The initial phase of the investigation
(Phase I), which this report evaluates, consisted of the following elements;

Collection of four rounds of leachate samples from various portions of the
facility. Leachate samples were analyzed to evaluate potential hazardous
constituents contained in the landfill leachate.

• Installation of 15 new groundwater monitoring wells located adjacent to and
downgradient from the WRL.

• Groundwater sampling - Sampling of 26 previously installed wells, 15 wells
installed as part of the Phase I investigation, two new wells installed by the Acme
Solvents PRPs, and 1 private well. Wells immediately adjacent to the landfill
were analyzed for volatile (VOCs) and semi-volatile organic compounds
(SVOCs), pesticides/PCBs, metals, and other parameters as detailed in Section
2.2.1. during Round 1, with the remaining wells analyzed for a lesser set of
indicator parameters as described in Section 2.2.1. During Round 2, all project
wells were analyzed for these indicator parameters (See Section 2.2.2).

Aquifer evaluation - 15 single-well field permeability tests were performed on
groundwater monitoring wells, and groundwater levels were collected on an
approximately monthly basis.

Sampling of Killbuck Creek - Surface water and sediment samples were
collected from Killbuck Creek during Round 1 groundwater sampling. Sediment
samples were analyzed for the VOCs, SVOCs, pesticides/PCBs, metals and
cyanide as outlined in Section 2.4 and surface water samples were analyzed for
indicator parameters (VOCs, chloride, etc.).

Based upon the data collected during the Phase I investigation, an evaluation is made in
this report as to the necessity for and scope of the Phase II investigation.
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SECTION 2
PHASE I DATA COLLECTION ACTIVITIES

This section provides a brief summary of work performed during the Phase I portion of
the RI. The activities were performed in a manner consistent with the approved Work
Plan, Health and Safety Plan, Sampling Plan, and Quality Assurance Project Plan
developed for the investigation.

2.1 Phase I Monitoring Well Installation
During Phase I, 15 new groundwater monitoring wells were installed adjacent to the
WRL facility. The locations of Phase I groundwater monitoring wells; P3R, P4R, B15P,
G112, G113, G113A, G114, G115, G116, G116A, G117, G118R, G118A, G119, and
G119A are shown on drawing 13160-1. Monitoring wells P3R and P4R were installed to
replace abandoned wells P3, P4, and P5. Monitoring well G118 had to be replaced, due
to frost heave of the casing at the surface, the replacement well installed in June 9,1988
was designated G118R.

Drilling and monitoring well installation was performed by Exploration Technology, Inc.
(ETI) of Madison, Wisconsin and observed by Warzyn personnel. A Warzyn geologist
was on-site during drilling operations to log boreholes, provide technical supervision, and
perform air monitoring related to health and safety concerns.

The deepest borehole at a nested well location was sampled at 5-foot intervals in
unconsolidated material to bedrock or the terminus of the boring. Unconsolidated
materials were collected using a split-spoon sampler (ASTM Method D-1586). When
bedrock was encountered, rock was cored to the terminus of the boring using a HW (2-
7/8-inches diameter) core barrel.

The monitoring wells installed were constructed with 2-inch inside diameter stainless
steel screen and riser pipe to an elevation above the anticipated seasonal high
groundwater elevation. Galvanized steel riser pipe was used above the assumed high
groundwater elevation to the ground surface. Wells installed to monitor the
groundwater surface (water table wells) were installed with 10-foot screens. Monitoring
wells P3R, G112, G113, G114, G115, G116, G117, G118R, and G119 were instrumented
as water table wells. Wells instrumented to monitor groundwater quality and
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groundwater levels deeper in the aquifer (piezometers) were installed with 5-foot well
screens. Monitoring wells P4R, B15P, G113A, G116A, G118A, and G119A were
instrumented as piezometers.

The annular space between the well materials and the edge of the borehole was
backfilled to approximately two-feet above the top of the screen with flint sand. Above
the flint sand a two-foot bentonite pellet seal was placed. Bentonite grout was placed via
a tremie pipe to fill the remaining annular space to the surface. At the ground, surface
locking protective casings were installed.

To minimize possible contamination of monitoring wells, drill rig and drilling tools were
decontaminated by steam-cleaning. The drill rig and drilling tools were steam-cleaned
prior to use and between each drilling location. The split-spoon sampler and/or core
barrel were cleaned between samples using a trisodium phosphate wash followed by
clean water rinses. Well construction materials were also steam-cleaned prior to use.

Appendix A contains boring logs for borings performed as part of the Phase I
investigation. Appendix B contains well installation details for monitoring wells installed
as part of Phase I.

2.2 Groundwater Sampling
The initial set of groundwater samples were collected the week of April 6, 1988 (Round
1) with a second set of samples collected the week of June 9, 1988. Samples from the
two Acme Solvents PRP monitoring wells (STI-5I and STI-5D) could not be obtained
concurrent with the other samples since the wells were not installed when sampling
occurred. The completely validated data sets for these two wells are not yet available
from the Acme Solvents PRPs and are not included in this report.

Analytical laboratory results for groundwater analyses are contained in Appendix C.
Monitoring well locations are shown on drawing 13160-1.
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2.2.1 Round 1 Groundwater Sampling
Monitoring wells B15, B15R, B15P, G109, G109A, G115, G116, G116A, G117, G118A,
MW106, PI, P3R, and P4R were sampled and analyzed in Round 1 for the following
parameters:

• Volatile organic compounds (VOCs) by gas chromatograph (GC). Ten percent
of the samples were confirmed by gas chromatography/mass spectroscopy
(GC/MS);

Semi-volatile organic compounds (SVOCs);

• Pesticides/PCBs;

• 23 metals (dissolved);

Total phenolics;

• Field pH;

Field specific conductance;

• Total alkalinity;

Chlorides; and

Cyanide.

G118 was not sampled because it was damaged by frost heave.

A second set of wells which included: B4, B6S, B6D, B7, B9, BIO, Bll, B11A, B12, B13,
B14, B16, B16A, G107, G108, G110, G112, G113, G113A, G114, G119, G119A, P6, P7
and MW105 and private well 1 (PWI) were sampled for indicator parameters as follows:

• VOCs (by GC) with 10% GC/MS confirmation;

Total phenolics;

• Field pH;

Field specific conductance;

• Total alkalinity;

Chlorides;
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Arsenic (dissolved, except PW1 unfiltered);

• Barium (dissolved, except PW1 unfiltered); and

• Cadmium (dissolved, except PW1 unfiltered).

2.2.2 Round 2 Groundwater Sampling
Wells B4, B6S, B6D, B7, B9, BIO, Bll, BllA, B12, B13, B14, B15, B15R, B15P, B16,
B16A, G107, G108, G109, G109A, G110, Gill, G112, G113, G113A, G114, G115,
G116, G116A, G117, G118A, G118R, G119, G119A, PI, P3R, P4R, P6, P7, MW105,
MW106 and private well 1 (PW1) were sampled during Round 2. Samples from these
wells were analyzed for the indicator parameters described in Section 2.2.1. See
Appendix C for results of Round 2 sampling.

2.3 Leachate Sampling
Four sets of leachate samples were collected during Phase I. Leachate sample Rounds 1
and 2 were collected concurrent with Round 1 and Round 2 groundwater sampling.
Round 3 leachate samples were collected during the week of August 8, 1988, and Round
4 on June 8, 1989. On each occasion, an attempt was made to collect six leachate
samples. Two of the six samples in each set were from leachate extraction manholes,
which are tied to the base leachate collection piping system. The remaining four samples
in a set of six samples were collected from various extraction wells located in the eastern
portion of the site. Figure 2 shows the locations of the manholes and extraction wells.
Leachate samples were collected from the following locations;

• Round 1 - West manhole, Al, El, Fl, K2, (east manhole dry)

• Round 2 - Both manholes, A3, Bl, G3, G7

• Round 3 - C3, C6, H2,15, (both manholes dry)

• Round 4 - Dl, G4, F7, East Manhole, (West manhole dry, C6 dry)

Leachate samples were not filtered prior to analysis. Round 1 leachate samples were
analyzed for VOCs by GC (with one sample confirmed by GC/MS), SVOCs, 23 metals,
chloride, alkalinity, phenol, cyanide, field pH, field conductivity, and pesticides/PCBs.
Rounds 2 and 3 samples were analyzed for VOCs by GC, arsenic, barium, cadmium,
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chloride, alkalinity, and phenol. One Round 2 sample had VOCs confirmed by GC/MS.
Due to previous analytical difficulties, all Round 4 samples were analyzed by GC/MS for
VOCs. The gas extraction wells were disconnected from the extraction system and
purged of standing leachate 24 hours prior to Round 4 sampling. Round 4 samples were
also analyzed for alkalinity, chloride, phenol, field pH, field specific conductance,
arsenic, barium and cadmium. Analytical laboratory results for leachate samples and
more detailed parameter lists are contained in Appendix C.

2.4 Surface Water and Sediment Sampling
Surface water (SW) and sediment (SD) samples were collected from five locations along
Killbuck Creek in the immediate vicinity of WRL (see Drawing 13160-1). Sampling
proceeded from the furthest downstream location (SW1/SD1) toward the furthest
upstream location (SW5/SD5). At each sample location, the surface water sample was
collected first followed by the collection of the sediment sample.

Sediment samples were analyzed for VOCs (by GC/MS), SVOCs, pesticides/PCBs, 23
metals and cyanide. Surface water samples were analyzed for VOCs (by GC with one
sample confirmed by GC/MS), arsenic, barium, cadmium, field specific conductance,
field pH, chloride, alkalinity and phenols. Surface water samples were not filtered prior
to analysis. Results of sediment and surface water sampling and more detailed
parameter lists are contained in Appendix C.

2.5 Permeability Testing
Permeability testing was performed on monitoring wells; Bll, B11A, B15, B15P, B16,
B16A, G109, G109A, Gil l , G115, G116, G116A, G117, G119, and G119A.
Permeability testing was performed during the week of August 1, 1988. Two different
permeability test procedures were used. Piezometers were tested by suppressing the
water level using a compressed air system. Rapid release of pressure in the well allowed
the suppressed water levels to recover to their original levels. Recovery of groundwater
levels were recorded using a pressure transducer system attached to a digital data logger.
Tested water table wells had a small volume of water removed using a bailer; recovery
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was recorded using a pressure transducer and digital data logger. Results of field
permeability testing are summarized in table 1, with detailed data assessments provided
in Appendix D. Results were evaluated using the method of Bower and Rice (1976).

2.6 Survey
All project wells were resurveyed in August 1989 by an Illinois Registered Land
Surveyor. The horizontal location (Illinois State Plane Coordinates, West Zone) of the
wells were surveyed to an accuracy of .+ 0.1 foot. Elevations referenced to mean sea
level (MSL) (National Geodetic Vertical Datum) were obtained for the top of the
protective casing (TOC) and inner casing (well pipe) (TIC) to an accuracy of .±0.01 foot.
The ground surface elevations were surveyed to an accuracy of .±0.1 foot. Elevation data
are provided in Appendix B with well locations shown on drawing 13160-1.

2.7 Water Level Monitoring
The variable groundwater flow patterns noted in previous investigations near WRL
necessitated the collection of multiple sets of groundwater levels from functioning
groundwater wells to further understand the flow dynamics. Groundwater levels were
obtained on the following dates:

• April 6,1988

• May 17,1988

• June 16, 1988

• August 5, 1988

• August 29,1988

• October 25,1988

• November 9,1988

• June 8,1989

Water level data are included in Appendix E.
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SECTION 3
PHYSICAL SETTING

The site is located in the Rock River Hill Country of the Till Plains Section of the
Central Lowland Province of Illinois (Figure 3) (Leighton, et al., 1948). The Rock River
Hill Country is characterized by subdued rolling hills rising above alluvial valleys. An
extensive surface drainage system has developed in the uplands, making lakes, ponds and
marshes rare. Major river valleys are broad with steep walls and alluvial terraces
(Hackett, 1960, Leighton, et al., 1948).

The site is located on a topographic high between Killbuck Creek to the west, and
unnamed intermittent streams to the north and south (Figure 1). Killbuck Creek, a
perennial stream, flows within 250 feet of the western WRL boundary and merges with
the Kishwaukee River about two miles to the north. The confluence of Killbuck Creek
and the northern stream is about 1000 feet northwest of the site, and the confluence of
the southern, intermittent, unnamed stream and Killbuck Creek is about 1200 feet south
of the WRL. The ground surface ranges from elevation 790 feet (MSL) on top the the
landfill to 708 feet (MSL) in the floodplain of Killbuck Creek (see Drawing 13160-1).
There are no other significant surface water bodies within one mile of the WRL.

The average precipitation for the area is 38 inches per year; 66% being received between
April and September, with an average snowfall of 33 inches. In winter, the average
temperature is 23°F, and the average summer temperature is 71°F (USDA, 1980).

The land use around WRL is a mix of industrial, agricultural, commercial and rural
residential. East of the site is the former Acme Solvents facility, an industrial waste
disposal facility which operated from 1960 to 1973 disposing of wastes generated by
Acme Solvents solvent reprocessing plant in Rockford, Illinois. Wastes which were not
reclaimed at their Rockford plant were disposed of on the Acme Solvents site. The
Acme Solvents site is listed on the National Priority List and is subject to an ongoing
groundwater investigation. An inactive alcohol production plant and an active sewage
sludge drying plant are immediately north of the landfill. The Rockford Skeet Club is
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across Lindenwood Road to the northeast. There are residences north, south, southwest,
and southeast of the site (see Drawing 13160-1).

3.1 Regional Geology
3.1.1 Unconsolidated Materials
The surficial unconsolidated materials of the area are predominantly glacial drift
deposits. Glacial drift deposits include both ice and water-lain materials. Figure 4 is a
geologic map of the surficial unconsolidated materials in the vicinity of WRL. The area
beneath and east of the site is mapped as poorly-sorted sand and gravel glacial ice-
contact deposits of the Wasco Member of the Henry Formation. West of the site in the
Killbuck Creek Valley, and to the north of the site, the surficial sediments are mapped as
the sand and gravel outwash deposits of the Mackinaw Member of the Henry Formation.
Modern stream deposits (Cahokia Alluvium) overlie the Mackinaw Member in the
floodplain of Killbuck Creek. The surficial deposits south of the site are mapped as the
Esmond Member of the Glasford Formation, a silty clay till (Figure 4). The Esmond Till
was deposited during the Illinoian Stage of the Pleistocene (Berg, et al., 1984). The
Esmond till has an upper silty facies and a lower silty clay facies. It is gray and contains
few pebbles and cobbles. It is characterized by a high illite content (Willman and Frye,
1970).

3.1.2 Bedrock
The unconsolidated sediments in the region are underlain unconformably by rocks of the
Ordovician, Cambrian and Precambrian Systems (Figure 5). The topography of the
bedrock surface in the vicinity of the site is shown in figure 6. In Illinois, the Wisconsin
Arch has gentle slopes (20 feet per mile), leading to the presence of the Galena Group at
the bedrock surface over a broad area (Berg, et al., 1984). The Galena Group of the
Ordovician System dominate the bedrock surface in the region. Older rocks of the
Platteville and Ancell Groups are at the bedrock surface due to erosion which formed
the the preglacial Rock, Troy, Pecantonica and Sugar Bedrock Valleys (Figure 5). The
WRL appears to be on the eastern edge of the preglacial Rock River Valley.
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The Galena and Platteville Groups are primarily composed of carbonate rocks (90%),
and are subdivided based on the amount of silt and clay. Disseminated siliceous
minerals, shale beds, chert nodules, thin sandstone beds, and thin bentonite beds make
up the remainder of these two groups. Other features which are used to identify the
strata are fossils, chert content, bedding, shale partings, corrosion surfaces, and
calcarenites. These variations affect the physical appearance of the strata. The
argillaceous (clayey) units trend towards being finer grained, less dolomitic, thinner
bedded and weather to a smoother vertical face, whereas the more dolomitic strata, with
lesser amounts of fine grained materials, are vesicular and vuggy (Willman and Kolata,
1978).

The Galena Group is 250 to 275 feet thick where overlain by the Maquoketa Shale
Group (Willman and Kolata, 1978)(Figure 7). The thickness of the Galena is
significantly less (due to erosion) where the Maquoketa Shale is absent. In Winnebago
County, the Maquoketa Group is present in the southeast portions of the county and in
isolated areas of the northeast portion of the county (Berg, et al., 1984) but is not present
in the immediate vicinity of the site. The high purity carbonate Kimmswick Subgroup
dominates the Galena Group in thickness (Willman and Kolata, 1978). The Galena
Group is generally medium to coarse grained dolomite, while the Platteville is finer
grained and thinner bedded (Berg, et al., 1984). The Platteville Group is about 45 feet
thick in northwestern Illinois and thickens to the east, reaching 115 feet in thickness near
Rockford (Willman and Kolata, 1978). The elevation of the base of the Platteville in the
vicinity of the WRL is approximately 500 feet (MSL), as shown in figure 8.

The Galena and Platteville Groups are underlain by the Ancell Group (Ordovician)
which consists of two formations, the Glenwood Formation and the St. Peter Formation
(Figure 7). The Glenwood Formation is comprised of interbedded dolomite, sandstone
and shale. The St. Peter is a fine to coarse grained sandstone. The St. Peter is the
surficial bedrock unit at the base of the preglacial Rock, Pecatonica, Sugar and part of
the Troy bedrock valleys (Berg, et al., 1984).
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Below the Ancell Group is the Cambrian System, which consists of Potosi, Franconia,
Ironton-Galesville, Eau Claire and Mt. Simon Formations (Figure 7). These formations
consist of sandstone, dolomite and shale. The Cambrian System is underlain by
Precambrian granite (Berg, et al., 1984).

3.2 Regional Hvdrogeology
The aquifers in northern Illinois can be divided into two major groups; glacial drift
aquifers and bedrock aquifers. The glacial drift aquifers are largely sand and gravel
outwash deposits filling the preglacial bedrock valleys. These coarse-textured deposits
are typically more than 100 feet thick in the Rock River Valley, with thicknesses in
excess of 300 feet being noted. The Silurian and Ordovician dolomites are the major
upper bedrock aquifers in northern Illinois (Hackett, 1960).

The Galena-Platteville Groups can be considered one hydrostratigraphic unit. The
permeability of these Groups is probably the result of a well developed joint and fracture
system since wells penetrating the dolomites consistently yield water (Hackett, 1960).
Although the dolomite has primary porosity, flow is mainly a function of secondary
permeability through joints, fractures, and solution openings (Kay, et al., 1989). Hackett
(1960) suggests solution activity has not progressed to the point of cave formation. The
regional direction of groundwater movement is toward the Rock River from both the
northeast and northwest. Groundwater is discharged to the river or to the outwash
deposits beneath the river. The water table in upland areas commonly is below the
bedrock surface (Hackett, 1960).

According to White (1969), carbonate aquifers can be classified into diffuse-flow and
free-flow aquifers. Free-flow aquifers are characterized by well-integrated systems of
solution modified conduits. Diffuse-flow aquifers are characterized by limited solution
modification of joints, fractures and bedding planes. On a macro scale, diffuse flow
aquifers such as the Galena-Platteville aquifer generally obey Darcy's Law, thus standard
aquifer test methods should give reasonable results (White, 1969).

The Ordovician sandstone aquifer (Ancell Group) is hydraulically separated from the
overlying Galena-Platteville dolomite aquifer by the low permeability shales and
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dolomites of the Glenwood Formation, where present. The Glenwood Formation ranges
up to 60 feet thick in southeastern Winnebago County. Within the Ancell Group,
groundwater generally occurs under artesian or confined conditions, but limited areas of
the Ordovician sandstone aquifer are under water table conditions, such as those areas
where the rocks are covered by glacial drift. In the Rockford area, the sandstones
generally discharge to the Rock River, except where pumping from municipal wells has
induced a cone of depression, modifying flow direction (Hackett, 1960).
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SECTION 4
RESULTS AND DISCUSSION

Boring logs for Phase I borings are contained in Appendix A. Phase I well installation
details are presented in Appendix B. Results of field and laboratory analyses are listed
in Appendix C. A summary and discussion of results by matrix is presented below.
Permeability test results and water level measurements are provided in Appendices D
and E, respectively.

4.1 Leachate
Four rounds of leachate samples were collected. During each round, leachate was
collected from four selected leachate risers and from both east and west leachate
collection manholes, when possible. See Section 2.3 for details on sampling locations
and parameters. Sample locations are shown on figure 2.

4.1.1 Volatiles
The majority of results for volatiles analyzed by GC are considered estimated or
unusable, but acceptable results were obtained for volatiles using GC/MS. A major
problem with leachate analyses by GC were matrix interferences resulting in
unacceptably low recovery of surrogate compounds. Surrogates are assumed to behave
like target compounds and are added to each sample to test if sample matrixes are
affecting the detection of target compounds in the sample. The low recovery of
surrogates detected in leachate samples indicates less than total recovery of target
compounds from the sample and probably an underestimation of analyte concentrations.
This problem appeared to be greater for the detector used for detection and
quantification of halogenated volatiles than that used for aromatics. Because the
detector used for aromatics appeared to be less affected, reported results may have a
positive bias toward aromatic compounds.

Rounds 1, 2, and 4 volatiles data of acceptable quality were obtained from leachate
samples analyzed by GC/MS. The holding times for Round 4 leachate samples were met
for halogenated volatile organic compounds, but exceeded by 1-4 days for non-
halogenated volatile organic compounds. The results are summarized in table 2.
Although several of the reported compounds were detected in laboratory blanks,
concentrations were at least 5 times less than concentrations measured in the leachate
samples. The relatively low blank levels were not considered to greatly reduce data
quality.
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The Round 4 samples were collected 24 hours after purging leachate from the gas
extraction wells and disconnection from the gas extraction system (as directed by the
U.S. EPA). The elevated concentrations of acetone, 2-butanone (methyl ethyl ketone),
and 4-methyl-2-pentanone (methyl isobutyl ketone) are all estimated values and are not
attributed to the modified field procedure of purging prior to sample collection since
Round 4 results for vinyl chloride, total 1,2 dichloroethene, toluene, ethyl benzene, and
xylenes were comparable to Round 1 and 2 GC/MS results and to Jordan (1984)
leachate test results. The above anomalies could represent field or laboratory
contamination as they are commonly used solvents.

Since leachate analyzed by GC/MS provided acceptable data, the results are discussed
below. The leachate samples analyzed by GC/MS generally contained aromatic VOCs
such as benzene, ethyl benzene, toluene and xylenes at higher concentrations than
chlorinated solvents such as dichloroethene and vinyl chloride. Benzene was detected
only once at 6.2B ug/1. Ethyl benzene was detected in 5 of 6 samples, with
concentrations ranging from 21 ug/1 to 77J ug/1, averaging 45 ug/1. (The J is a data
qualifier denoting an estimated value, B denotes constituent also found in laboratory
blank). Toluene was detected in all 6 samples analyzed by GC/MS and ranged in
concentration from 18J ug/1 to 320J ug/1, and averaged 145 ug/1. Xylenes were also
found in all 6 samples analyzed by GC/MS and ranged in concentration from 80J ug/1 to
300J ug/1, while averaging 170 ug/1. Tetrachloroethene was detected in only one sample
(LLMHE), at a concentration of 17 ug/1. Trichloroethene was not detected in any of the
samples. Total 1,2-dichloroethene was detected in 5 of 6 samples and generally ranged
in concentration from 4.3 ug/1 to 24 ug/1 with one sample reaching 220 ug/1 (LLG4),
with an overall average of 46 ug/1. Vinyl chloride was also detected in 5 of 6 samples;
concentrations ranged from 3 ug/1 to 90 ug/1, while averaging 29 ug/1. The Jordan
(1984) leachate sample results generally fell within the same concentrations (Table 2).
This shows that the current leachate VOC composition is similar to the VOC makeup of
leachate in 1984, indicating that the leachate has not changed significantly over this time
span.
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4.1.2 Semi-Volatiles
Of semi-volatiles targeted for analysis during Round 1, only 2,4 dimethylphenol (160
ug/1) and 2-methylphenol (27 to 85 ug/1) were detected. Analytical protocols require the
performing laboratory to attempt to identify up to twenty non-target list compounds of
greatest apparent concentration. For each of the samples analyzed, twenty such
compounds were reported, however, most compounds were not identified. Those
identified were primarily phenols and carboxylic acids, which are likely derived from
decomposing refuse.

4.1.3 Pesticides/PCBs
The PCB Aroclor-1242 was detected in two of the first round leachate sampling locations
at "estimated" concentrations of 6.9J ug/1 (location LLE7) and 3.3J ug/1 (location
LLK2). No other pesticides/PCBs were reported as detected in leachate samples.
However, the presence of Aroclor-1242 creates some uncertainty about results for other
PCBs and pesticides that may co-elute (i.e., reach the detector over the same time
interval as Aroclor-1242) with Aroclor-1242. If compounds co-elute, the detector
responds to the presence of both compounds. If one compound is present at much
higher concentration than other compounds, the ability to detect the other compounds at
lower concentration at the specified method detection limits is diminished. Hence, given
the presence of Aroclor-1242, it cannot be stated with complete confidence that potential
co-eluting compounds are absent or at levels below their respective method detection
limits. Hence, negative results for Aroclor 1016, 1221, 1232, and 1248 are qualified as
es t ima ted . Likewise, results (no de tec t ion) for the var ious isomers of
hexachlorocyclohexane (alpha-, beta-, delta- and gamma-BHC) and those for
Heptachlor, which co-elute with Aroclor-1242, are considered estimated.

4.1.4 Inorganics and Indicator Parameters
Results of most inorganics analyses are summarized in table 3 (see Appendix C for
further details) and compared with typical values for sanitary landfill leachate by Cope,
et al., (1983). Although Cope, et al., (1983) acknowledges considerable variability in
leachate composition among landfills, their results are considered useful for comparison
purposes. In general, sanitary landfill leachates have a high inorganic component. For
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the most part, results of WRL analyses are within typical ranges. However, WRL
leachate results do indicate higher than typical sodium and chloride concentrations.
Chloride ranged from 1,160 mg/1 to 17,300 mg/1. Sodium ranged from 968 to 10,200
mg/1, and potassium ranged from 710 to 1,750 mg/1. Calcium and magnesium ranged
from 29.9 to 241 mg/1 and 57.1 to 812 mg/1, respectively. The iron concentration ranged
from 5.47 to 93.1 mg/1.

4.2 Site Geology
4.2.1 Unconsolidated Deposits
The thickness of the unconsolidated materials range from 8 feet at the Acme Solvents
site (B4) to greater than 70 feet (P4R) at the western boundary of WRL (although
bedrock is exposed in places at Acme Solvents (Jordan, 1984)). The body of the
unconsolidated deposits thicken from east to west, forming a relatively thin, but variable
mantle over the bedrock upland in the east, and filling the deep bedrock valley to the
west (see Drawing 13160-2). This transition begins beneath the eastern margin of the
landfill where the bedrock surface slopes downward forming the preglacial bedrock
valley wall. Under the western portion of WRL, bedrock was encountered in P5 (now
abandoned) at 671 feet MSL during an earlier study (Jordan, 1984). The full thickness of
valley-fill sediments was not penetrated in this study, but based on regional information,
the thickness is expected to be about 100 feet under Killbuck Creek near WRL. The
regional bedrock surface topography map shows the elevation of the bedrock surface to
be approximately 600 feet MSL under Killbuck Creek at the western margin of WRL
(Figure 6).

The unconsolidated materials are dominantly sand and gravel deposits near the WRL
and generally form a sequence of sand and gravel or fine to coarse sand in the lower
portions of the unit and change to silt or clay near the ground surface. The uppermost
silt and clay, where present, is generally 1 to 3-feet thick, but was found to be as much as
8-feet thick (G109 and G114) on the south side of the WRL. Fine-grained soil was
present south of Acme Solvents at a thickness of at least 40 feet (B3) (see below).
Portions of the basal sand and gravel were sometimes recognized as weathered bedrock
(B7, B12, B16A, and Gill). These severely degraded zones ranged from 6 to 15 feet
thick. To the west, the unconsolidated sediments thicken, as they fill the bedrock valley.
The soil types are dominantly fine to coarse sands with occasional fine to coarse gravel
zones 11 feet (G118) to 40 feet (MW106) thick (Drawing 13160-2).
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The finer grained deposits associated with the Esmond Till Member to the south of the
WRL are predominantly silts and clays with occasional thin sand lenses (B14, B3, B8 and
Gill). Boring Gill indicates that the silts and clays are up to 24 feet thick and rest on
5-feet of fine to coarse sand with some gravel underlain by weathered bedrock (gravel
with some sand) and boring B3 indicates the silt and clay interstratified with sand, are at
least 40-feet thick.

4.2.2 Bedrock
The bedrock surface elevation is highly variable due to paleoerosional features. The
bedrock map drawing 13160-3, is generalized based on available data. The actual
bedrock surface is expected to show more variability (logs for borings SB-1 to SB-5 are
included in Appendix F). To the east of the WRL is a bedrock upland. A bedrock valley
begins to form under the WRL and deepens to the west (see Drawing 13160-3). The
regional bedrock surface topography map illustrates the bedrock upland as a northeast-
southwest trending ridge with valleys to the north and south (Figure 6). The west ends of
these valleys terminate in a north-south trending valley, which slopes to the south. The
full thickness of the Galena-Platteville Groups was not penetrated in this study.
Regional information suggests it is expected to range from 250 feet thick in the bedrock
upland (i.e. the base of the Platteville is at approximately 500 feet MSL) to less than 100
feet thick in the adjacent bedrock valley.

The bedrock near the WRL is composed of dolomite, with chert layers or nodules
commonly noted throughout the dolomite. Shale partings and coatings were noted only
below 695 feet MSL. The dolomite is generally fractured throughout the total depth
sampled. The fractures are dominantly horizontal bedding planes, frequently cross-cut
by high angle or vertical fractures. Vugs (void spaces) are consistently found throughout
the dolomite, with their frequency ranging from slightly vuggy to very vuggy. Cavernous
zones were not noted.
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The rock quality designator (RQD) is a ratio of the total length of recovered pieces of
rock core greater than 4-inches long to the total length of recovered rock core, reported
as a percent. The RQD is a quantitative measure of the degree of fracturing in the
sample. The RQD of dolomite core samples range widely from zero to 100 %, averaging
52.5 %, with a standard deviation of 28.9% (Appendix A). The wide variability in the
RQD provides an indication of the variably fractured nature of dolomite.

A zone of up to 37 feet thick of highly fractured, soft dolomite in the near surface
bedrock was encountered during drilling in previous investigations at borings B16A
(Warzyn, 1985) (752-715 feet MSL), B7 (E&E, 1983) ( 740-715 feet MSL) and B6D
(E&E, 1983) (737-732 feet MSL). The borings where the fractured zones were
encountered are located in the vicinity of the northern intermittent stream, with the
RQDs ranging from too soft to core to 28%. Highly fractured zones (low RQD) were
also found between rocks containing few fractures (high RQD), indicating rock
competence did not generally improve with depth (e.g. B12 (E&E, 1983), G109A
(Warzyn, 1985), G113A, B11A (Warzyn, 1985), and B6D (E&E, 1983)).

4.3 Site Hydrogeology
4.3.1 Flow Direction
The uppermost aquifer encountered in the vicinity of the WRL changes in character due
to the abrupt sloping of the bedrock surface beneath the site. East of the WRL, and
below approximately its eastern quarter, the water table occurs within the dolomite
bedrock. An approximately northeast-southwest line drawn from well BIO to well B13
delineates the boundary of the occurrence of the water table in bedrock vs
unconsolidated sediments. From this boundary to the west, the water table occurs in
unconsolidated materials. Regardless of the type of matrix material of the aquifer, the
uppermost saturated unit in the immediate vicinity of the WRL is under water table
conditions. The water table also occurs in the silty, clayey till to the south of the site.
The sand and gravel and/or dolomite aquifer beneath the till appears to be under semi-
confined conditions in the areas south of the WRL.
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Groundwater flows from the uplands east of the WRL to the Killbuck Creek valley. The
water table maps prepared for April 6, May 17, June 16, August 8, August 29, October
25, and November 9, 1988, and June 8, 1989, shown in drawings 13160-4 through 13160-
11, respectively, depict generally similar configurations. East of the WRL, the water
table appears to be a subdued expression of the bedrock topography; the water table
slopes to the west, northwest, and southwest from a generally east-west trending
groundwater "high" (or divide) in the vicinity of the northeast-southwest trending
dolomite bedrock ridge (see Drawings 13160-3 through 13160-11). This indicates that
the bedrock topography may be a factor in controlling the water table configuration
where the water table occurs in the bedrock. When the water table occurs in the
unconsolidated materials, the hydraulic gradient decreases and flow converges towards
the Killbuck Creek floodplain to the west of WRL. Water table configurations based on
1988-1989 data are generally similar to those interpreted from ground water levels in
1985 and 1986 (see Warzyn reports in Appendix F), with regards to overall flow
direction. Water levels declined from the first measurements in April 1988 to those
collected in November 1988. This is consistent with the seasonal declines for the period
of January 1985 to April 1986. Drought conditions during the 1988 data collection
activities appear to have accentuated the decline in levels.

The presence of a groundwater mound (April 6, 1988) was the only major seasonal
change in flow direction noted during 1988. The April 6, 1988 water level elevation at
well B7 is greater than at any other well to the east or west on that date. A groundwater
mound is simply an area which has water levels higher than those of the immediate
vicinity. It is thought the mounding is due to higher localized recharge rates in this area.
As discussed earlier, this area is underlain by highly weathered dolomite bedrock. The
presence of periodic groundwater mounds were also noted in in previous investigations;
water table maps prepared from water level data collected in 1985 and 1986 depicted a
groundwater "high" or mound centered around wells B4 and B7 (Appendix F), associated
with the unnamed stream in the area. In March 1985, a marked drop in flow was
observed in the north unnamed stream near well B16 during heavy precipitation and
high surface water runoff, indicating localized recharge to groundwater from the
unnamed stream was occurring. At the culvert upstream of well nest B16/B16A, the
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unnamed stream flow was estimated to be 133 cubic feet per second (59,700 gallons per
minute). A marked decrease in stream flow was noted downstream of the culvert and
well B16/B16A, indicating significant surface water loss to the groundwater (Appendix
F, July 12, 1985 report).

4.3.2 Hydraulic Gradients
East of WRL the water table surface drops at a steeper rate than west of the facility (see
Drawings 13160-4 through 13160-11). The drop in the water table surface is over a
specified distance is a measurement of horizontal gradient. Horizontal gradients are
controlled by a variety of factors including distance to recharge or discharge areas and
the permeability of the aquifer. The ability of the aquifers to transmit water
(permeability) appears to be a major component of the differences in the horizontal
gradients noted in the vicinity of WRL The higher gradients observed in the bedrock
than in the sand and gravel aquifer are consistent with the higher observed permeability
of the sand and gravel. The relationship between gradient, permeability and effective
porosity determines the seepage velocity of the aquifer system.

The potential for vertical movement of groundwater is inferred from the potential
vertical gradients. Water levels from adjacent wells screened at different depths are
compared to the vertical distances separating the wells to estimate vertical gradients.
Naturally occurring downward gradients are indicative of recharge areas while upward
gradients indicate discharge conditions. The presence of downward gradients at a
contaminant source would tend to accelerate the downward dispersion of released
materials. Upward gradients at a source could limit the downward dispersion of
contaminants. The presence of upward vertical gradients could indicate proximity to a
discharge area and discharge of impacted groundwater into a surface water body.

Water level measurements have precision and accuracy much like any other
measurement. Random inaccuracies occur when the measurement is simply recorded or
taken incorrectly potentially resulting in an anomalous result. Systematic inaccuracies
may result from the survey data or the measuring device. The reference point (top of
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inner well casing) is surveyed to +/• 0.01 ft, and the water level measurements are made
to +/- 0.01 ft., for an accuracy of +/- 0.02 ft. When comparing the measurements from
nested wells to determine vertical gradients, the accuracy is + /- 0.04 ft. The combined
accuracy of the measurements must be considered when comparing water level
measurements of nested wells to determine if their differences are greater than the
accuracy of the measurements themselves (i.e. is the difference in the water level
elevations meaningful).

The water level data collected during the Phase I RI from well nests screened in the
dolomite indicate the potential for complex groundwater flow in the bedrock. For
example, well nests G113/G113A and G109/G109A are located near each other, but
their water levels exhibit quite different behavior. The nest G113/G113A shows little
potential for vertical gradients while the nest G109/G109A consistently indicates the
potential for downward vertical gradients. Also, as discussed below, well nest
B6S/MW105/B6D exhibits anomalous behavior which could be attributed to fracture
(i.e. complex) flow in the dolomite.

Well Nest B6S/MW1Q5/B6D. Monitoring well B6S has a 5-foot screen with
approximately a 15-foot length from the bottom of the borehole to the annular seal.
Well B6D has a 5-foot screen with an approximately 60-foot long sand pack (distance to
annular seal from base of borehole). MW105 has a 10-foot screen with the sand pack
extending only about 2-feet above the top of the screen. The water level elevations for
these wells indicate MW105 (intermediate depth well) is generally equal to or greater
than that for B6S (shallower well) and both of these are always greater than those of
B6D (deeper well). The usefulness of the water level measurements are diminished by
the long sand pack of B6D, but the anomalous water level data for these wells still
indicates the potential for complex groundwater flow in the dolomite.

Well Nest B10/B1QA. Water level data collected during the Phase I RI show that the
water level elevation at B10A is consistently greater than that of BIO. BIO is screened
shallower than B10A indicating that these wells, which are both screened in the
dolomite, show the potential for an upward groundwater flow component at this location.
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Well Nest B11/B11A. The shallower well, Bll, had water level elevations equal to or
greater than that of the deeper well, B11A, based on Phase I RI data. This indicates the
potential for no vertical gradient or a downward vertical gradient at this location.

Well Nest B15R/B1SP. Well B15R had water level observations consistently less than
those of the deeper well B15P, indicating the presence of an upward vertical gradient at
this location.

Well Nest B16/B16A. The water level elevations for wells B16 (shallower well) and
B16A (deeper well) show little difference in the values, indicating that the potential for
vertical gradients in the vicinity of these dolomite wells is low.

Well Nest G1Q9/G109A. The water level data collected during this RI indicates the
potential for downward vertical gradients at this location since the water level elevation
in the shallow dolomite well G109 is consistently higher than the deeper dolomite well,
G109A.

Well Nest G113/G113A. The water level elevations for the shallow dolomite well G113
are generally about the same as that for the deeper well G113A (except in one case
where G113 was higher) indicating that the potential for vertical gradients in these
dolomite wells is generally low.

Well Nest G116/G116A. The water level elevations for the shallow well G116 are
generally about the same, but sometimes greater than those in the deeper well G116A.
This indicates that downward vertical gradients may sometimes be present, but
groundwater flow in generally horizontal at these wells screened in sand and gravel west
of Killbuck Creek.

Well Nest B13/P6. The water level elevations for these bedrock wells indicate the
potential for downward vertical gradients since the water level elevations of B13 are
consistently greater than that of the deeper well, P6.

WARZYN



Interim Groundwater Quality Evaluation
Winnebago Reclamation Landfill

March 7,1990
Page 27

Well Nest P1/MW106. Of the eight sets of water level measurements, for well nest Pl-
MW106, five show no measurable difference in elevations, and three indicate the
potential for downward vertical gradients. One of these three measurements (11/9/88),
however, is reported to be in error. According to Mr. B. Kay of the USGS the depth to
water measurement was made from the outer casing instead of the inner casing (see
letter dated April 13,1989 from Mr. B. Schorle, U.S. EPA to Mr. J. Hill, Warzyn).

Well Nest P3R/P4R. The water level measurements collected for the Phase I RI
indicate the potential for upward vertical gradients at this location, since the water level
elevations in the deeper well, P4R, are consistently greater that those of the shallow well,
P3R.

A variety of reports have noted anomalies in the water level data collected from wells in
the fractured bedrock upland, indicating the complexity of flow in this dolomite aquifer
including:

The Illinois State Geological Survey (ISGS) concluded that it is very difficult to
monitor groundwater flow and quality in the fractured dolomite at this site because
flow is primarily through the fractures and wells may be monitoring unconnected
fractures (Herzog, et al., 1988) resulting in anomalies in hydraulic head and
groundwater chemistry.

The USGS concluded based on their evaluation of water level elevations from both
the Phase I RI and those of the Acme Solvents RI that flow in the dolomite aquifer
is "extremely complex" (see letter dated 4/3/89, Mr. B. Schorle, U.S. EPA to Mr. J.
Hill, Warzyn).

Hickok (1985) alluded to unexplained anomalies in water level measurements from
bedrock upland wells P8/P9, B6S, and MW104 (page 2.48), resulting in "peculiar"
flow patterns at depth in the dolomite. These peculiar flow patterns could be
described as groundwater sinks (areas where groundwater leaves the system locally)
and could be explained by zones of high permeability, if present.

Jordan (1986) stated that "... the water level in MW-202 is at about the same
elevation as that in the shallow wells, and the highly fractured zone in MW-202 is
obviously not in direct hydraulic connection with either B-6D or the deeper MW-
201A and MW-201B. Apparently the highly fractured zone in MW-202 is
hydraulically connected through fractures to the water table area near B-4". Jordan
(1986) concluded that groundwater flow in the dolomite is controlled by the
presence of highly fractured zones.
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On a regional basis, a study by the United States Geological Survey (USGS) of a site
situated over the Platteville and Galena aquifer in Ogle County, Illinois, concluded that
"Movement of water in the dolomite is mainly through joints, fractures and solution
openings." (Kay, et al., 1989). It was noted in a recent report concerning flow in a
fractured dolomite aquifer in Door County, Wisconsin, that groundwater flow is complex
and field testing located a fractured zone where groundwater flow velocities ranged up to
18 meters per day (Bradbury, et al., 1989). Flow through fractures is in some ways
analogous to pipe flow. There may be a large gradient from inside to outside the pipe,
but flow will only occur through the connected piping system under a perhaps lower
gradient (except for leaks). Hydraulic gradients are important in determining
groundwater flow, but groundwater flow paths are controlled by the permeability.

4.3.3 Hydraulic Conductivity
Table 1 lists the hydraulic conductivity results from permeability tests conducted during
this investigation and the results of testing completed by E.C. Jordan (1984). The
equivalent hydraulic conductivity of the dolomite bedrock ranges from 2.4 x 10'2 to
4xl0'6 centimeters/second (cm/s) with a geometric mean of 2.5 x 10'4 cm/s. The
hydraulic conductivity of the unconsolidated deposits ranges from 3.7 x 1(H to 8 x ICH
cm/s with a geometric mean of 7 x 10'3 cm/s. The slug tests were evaluated according to
the method of Bouwer and Rice (1976). Results for both the unconsolidated deposits
and the dolomite bedrock range over about three orders of magnitude, with the dolomite
bedrock results tending toward lower values.

4.4 Groundwater Chemistry
Groundwater samples for the Phase I RI were collected during two sampling rounds, one
during April and the other during June, 1988. Sampling locations and analytical
parameter lists are described in Section 2.

4.4.1 Inorganics
As discussed earlier in Section 4.1, the WRL leachate has a high inorganic component,
consistent with other solid waste landfill leachates. The inorganic components of the
leachate can be used to discriminate between WRL leachate affected wells and
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unaffected wells. Figure 9 is trilinear plot of the major cations calcium (Ca), magnesium
(Mg), and sodium plus potassium (Na + K) (as percent of total meq/1) which are often
used to discriminate between groundwater types for both groundwater and leachate
samples. The WRL leachate samples plot as a Na + K rich water while upgradient or
unaffected wells plot as Mg and Ca rich, forming the end points of a continuum
encompassing wells apparently affected by WRL. Johnson and Cartwright (1980) used
this approach and also found landfill leachate to be Na + K rich and were able to
discriminate contaminated versus uncontaminated samples on this basis.

The major cation discrimination of leachate impacted groundwater is supplemented by
the strong positive correlation between Na + K and the chloride ion (r^ = 0.998)
(Figure 10). The chloride content of the WRL leachate is greater than typical landfill
leachate (Table 3), and significantly higher than that of groundwater in the area. The
near perfect correlation between chloride and Na + K, and the large chloride
concentration contrast between groundwater and WRL leachate indicates that chloride
can be used to discriminate between WRL leachate affected and unaffected wells.
Johnson and Cartwright (1980) were also able to discriminate between leachate
contaminated and uncontaminated water samples on the basis of the higher chloride
content of the contaminated samples. Chloride is widely recognized as a conservative,
non-reactive parameter in groundwater systems (Bently, et al., 1986; Freyberg, 1986;
Wehrmann, 1983; Hem, 1989; Feth, 1981), which means it does not biodegrade or react
with the aquifer matrix. The only attenuation mechanism applicable to chloride is
dilution during transport. The conservative non-reactive nature of chloride coupled with
the high contrast in chloride concentration between leachate and groundwater make
chloride a very good "tracer" of the presence of leachate in groundwater.

Background concentrations of a specific constituent are typically determined from
hydraulically upgradient or side gradient wells. Based on potentiometric data available
all wells east of Lindenwood Road are upgradient as are wells B12, G109, G109A, Gill,
G113, and G113A located west of lindenwood Road. The range of chloride
concentrations determined from these wells over time is 3 mg/1 to 62 mg/1 (Appendix
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C). While this range may appear broad, the concentrations are significantly below the
average measured chloride concentration of the leachate of 4,474 mg/1.

Inspection of figures 11 and 24 reveals two general areas where chloride concentrations
appear to be elevated:

the northwest quadrant of WRL, and

• at well G110.

At the northwest quadrant of WRL, Round 1 groundwater data for wells B15, B15R,
MW106, PI and P4R all exhibit elevated chloride concentrations (Figures 12 and 13).
These are the same wells which form the continuum between WRL leachate and
unaffected wells on figure 9 with respect to the Ca, Mg and Na + K cations.

Round 2 groundwater results for chlorides indicate a similar pattern at the northwest
quadrant of WRL, except that well G116A showed an increase in chlorides, indicating
that the WRL leachate plume has migrated west below Killbuck Creek (Figures 14 and
24).

Rough estimates of simple dilution of the average chloride concentration of leachate to
the chloride concentration in groundwater samples from well G116A range from 52
times (Round 2) and 170 times (Round l)(Table 4). Feth (1981), a review of the
chemistry of chloride by the USGS, quoted Piper, et al., (1953) as follows "... only
chloride probably remains chemically inert in the zones of contamination. Hence the
amount of this constituent can be taken to indicate the proportion of the mixture." All
other components of the leachate should at a minimum exhibit the same level of dilution
as for chloride during transport to well G116A, but attenuation should be much greater
for metals and organic compounds. Most metals and organic compounds are reactive
and non-conservative in groundwater systems due to processes such as cation exchange,
biodegradation, and/or adsorption, which tend to further reduce their concentrations in
groundwater resulting in a dilution factor greater than that of chloride.
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The second area exhibiting elevated chloride levels is at well G110. Samples from
neighboring wells do not contain elevated chloride concentrations, indicating that the
presence of leachate is quite limited (Figures 15 and 16). The chloride anomaly at well
G110 has been previously attributed to surficial leachate seeps along the southern slope.
More recently, it was learned that the leachate-hauling trucks were loaded near well
G110 at the base of the slope. Both of these conditions could have contributed to the
presence of chlorides at well G110. The seeps are currently under control and leachate
is now loaded on top of the landfill.

Elevated alkalinity and depressed pH readings were noted at well B4 (at Acme Solvents)
and at wells adjacent to the WRL (Figures 17 and 18). The alkalinity and pH follow a
similar pattern to that for VOCs (see later discussion) along this transect. The ambient
alkalinities for upland bedrock wells G102, Gill, B6S, B6D, B7, B9, B16, B16A,
MW104, MW105, and MW107 ranged from 238 mg/1 to 344 mg/1, and for selected wells
in the unconsolidated materials (B14, G117, G118A, G118R, G119, and G119A) the
alkalinities ranged from 110 mg/1 to 395 mg/1, indicating the alkalinity results for upland
bedrock wells cover a similar range as that for unconsolidated materials wells. Alkalinity
measurements typically are an indication the amount of bicarbonate/carbonate
equivalents present, but may also include other titratable species. As discussed above,
elevated chlorides, which are a reliable indicator of the presence of WRL leachate follow
a different pattern than these geochemical anomalies. This indicates that WRL leachate
is not responsible for these anomalies where elevated chlorides are not present, which is
consistent with the upgradient location of these wells. Because elevated alkalinity and
depressed pH are found at well B4, it becomes possible that an upgradient source may
be responsible for these geochemical anomalies.

Although it has not been quantitatively determined, it is possible but not probable that
the carbon dioxide portion of the landfill gas (if present) could be a potential cause for
the geochemical anomalies at the landfill borders. The potential for landfill gas to be the
source of the anomalies is small since a landfill gas extraction system, which retards gas
migration from the site has been in place and operational since 1980. The potential for
any residual influences of CC>2 on the groundwater system is extremely remote.
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A comparison of metals and chloride results at individual well locations with Safe
Drinking Water Act (SDWA) standards is given in table 8. Results in table 8 are the
mean of observations from Rounds 1 and 2 when samples from both rounds had
detectable concentrations. Barium was detected at concentrations exceeding the SDWA
Primary standard of 1000 ug/1 at three locations (B4-1605 ug/1; MW106-1040 ug/1; and
PI-1070 ug/1). Cadmium was in excess of its SDWA Primary standard of 10 ug/1 at one
location (G109-16 ug/1).

The SDWA Secondary standard for chloride of 250 mg/1 was exceeded in wells B15,
B15R and MW106. Secondary SDWA standard for iron of 300 ug/1 was exceeded at six
locations (B15R, G115, MW106, PI, and P3R), and for the manganese standard of 50
ug/1 was exceeded at eleven locations (B15P, B15R, G109, G109A, G114, G115, G117,
MW106, PI, P3R, and P4R). SDWA Secondary standards are based on aesthetic
considerations only.

Cyanide concentrations ranged from not detected to 0.494 mg/1. The U.S. EPA Ambient
Water Quality Criteria (adjusted for drinking water only) for cyanide of 200 ug/1 (U.S.
EPA, 1986b) was exceeded only once in a sample from well G116. Since chloride results
from G116 did not indicate that WRL leachate has affected it, this exceedence in not
related to a release from WRL.

Most total phenol measurements were less than 25 ug/1 and qualified as estimated due
to the detection of total phenolics in blank samples. Total phenolic concentrations
exceeded 25 ug/1 at only two locations; B15 (145 ug/1) and G110 (170 ug/1), at
concentrations well below the U.S. EPA Ambient Water Quality Criteria (adjusted for
drinking water only) for phenol of 3,500 ug/1 (U.S. EPA, 1986b).

4.4.2 Volatiles
A comparison between first and second round VOC results shows that results are
generally consistent in the compounds detected and the concentrations observed
between rounds. This consistency indicates that potential effects of having exceeded
holding times for Round 1 samples are relatively minor. For both rounds, GC and
GC/MS methods gave comparable results (Tables 5 and 6).
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Results of Round 1 analyses are in many cases qualified. The main reason for these
qualifiers is exceedence of holding times prior to analysis by the performing laboratory.
Analyses performed after holding times were exceeded were primarily reanalyses
required because of unacceptable surrogate recoveries during the initial analysis. As a
guide during data validation, results were considered estimated if holding times were
exceeded by less than 7 days and unusable if exceeded by greater than 7 days. A
potential effect of exceeding holding times on sample results is a change in composition
as a result of biological activity. This is likely to have a greater effect on aromatic
compounds, which more readily undergo biodecomposition, than halogenated volatiles.
As past data and data from Round 2 indicate that halogenated volatiles are the
compounds of primary concern at this site, the hold time exceedence probably did not
greatly affect data quality.

Analyses of Round 2 samples were performed within specified holding time limits. In a
few instances, data are qualified as estimated because detector performance indicators
(surrogate recoveries) showed deviations from control limits. Although deviations in
surrogate recoveries were not consistent among samples, they were relatively minor
(within 10% of control limits in most cases), therefore the data are generally considered
to be of acceptable quality.

Figures 19 and 25 are maps of total chlorinated ethenes (PCE, TCE, DCE, VC) in the
area groundwater for Round 1 and Round 2 data. The highest chlorinated ethene
concentration is found at B4 on the Acme Solvents site with the second highest levels
found just west of Lindenwood Road south of WRL. Both areas are upgradient of the
WRL, and not associated with elevated levels of chlorides indicating WRL leachate is
not the source of the VOCs. The highest concentration of VOCs are found at the Acme
Solvents site, which is consistent with the disposal of large quantities of solvent wastes.
Samples from private water supply wells G and H located east of Lindenwood Road
(Drawing 13160-1), have exhibited significant levels of chlorinated ethenes in the past.
The chlorinated ethene data compiled from various studies in Appendix C for wells G
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and H shows the concentrations ranging from 48 ug/1 to 224 ug/1 and not detected to 582
ug/1, respectively. Measurable levels of chlorinated ethenes have been found in samples
from 9 monitoring wells between the Acme Solvents site and WRL (Bll, B11A, B16,
B16A, B9, B6S, B6D, MW201A, and MW105) documenting the presence of VOC
contamination between the sites. Five wells (Bll, B11A, B16, B16A, and B6D) have
shown considerably elevated levels of total chlorinated ethenes with a high of 224 ug/1 at
well B16. These data document the past presence of significant levels of chlorinated
ethenes upgradient of the WRL between the area south of WRL and west of
Lindenwood Road and well B4 at Acme Solvents.

The chlorinated ethenes form a pattern different from that of the chlorides (Figure 11
and 24). Chlorinated ethenes are found both inside and outside of the WRL leachate
chloride plume, indicating that the WRL leachate plume is overprinting a pre-existing
chlorinated ethene plume. For example, the Round 2 sample from Gill (22 mg/1
chlorides) contained chlorinated ethenes without elevated chlorides (i.e. an area not
affected WRL leachate) indicating the potential for VOCs to migrate west of
Lindenwood Road.

Figure 20 is a plot of Round 2 total chlorinated ethenes along transect D-D'; a cross-
section along the southern boundary of the site. Comparison with figures 15 and 16 of
chloride content reveals there is no apparent relationship between the "leachate tracer"
and presence of total chlorinated ethenes. Chlorinated ethenes are present both inside
and outside of the zone of elevated chlorides (shaded area on figure 20). This indicates
that the WRL leachate presence is overprinting a pre-existing ethene plume in this area.
These plots also show that total chlorinated ethene content varies considerably with
location as shown by the total chlorinated ethene results of wells G113A (532.6 ug/1) and
G109A (115.1 ug/1). This irregular distribution could be the representation of
preferential flow in the fractured rock, as discussed in Section 4.2.2.

Along transect C-C'; a cross-section to the north of the site, Round 2 chlorinated ethenes
are present upgradient of the WRL and extend below and past WRL (Figure 21).
Comparison of these plots with chloride results depicted in figures 13 and 14 reveals the
presence of VOCs both inside and outside of the WRL leachate chloride plume (the
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chloride plume is shaded on figure 21 for convenient review). This indicates that the
WRL plume is overprinting a pre-existing ethene plume in this area. Note that well
B15P has been impacted by VOCs but not chlorides, indicating the VOCs originating
upgradient of WRL have traveled that far without being overprinted by WRL leachate.

VOCs are present hydraulically upgradient of the WRL and are affecting the background
water quality beneath the landfill. Figure 22 depicts a total VOC plume along transect
C-C' being present throughout the aquifer area studied adjacent to the WRL, and
overprinted by a WRL leachate plume originating from near the center of the landfill.
Figure 22 shows that total VOC pattern in the groundwater is consistent with that of
total chlorinated ethene results.

A previous investigation conducted by Warzyn in 1984, found VOCs to be present in
groundwater west of the landfill. In 1984, at the now abandoned well nest P3/P4/P5,
chlorides were found at background concentrations and VOCs were present, indicating
the landfill leachate was not the source of these VOCs detected west of the fill area
(Warzyn, 1985). This indicates that a VOC plume unrelated to WRL leachate migrated
west (downgradient) of WRL The deeper well of replacement well nest P3R and P4R
(i.e., P4R) installed at a location downgradient from original wells P3/P4/P5, had VOC
and elevated chloride levels in both rounds of sampling in this study, indicating that the
WRL plume has now overprinted the pre-existing VOC plume in this area.

Simple dilution calculations for VOCs in leachate versus groundwater are showing less
dilution than a similar comparison of the chloride data (Table 4). This is not consistent
with the expected relative behavior of VOCs versus chlorides, further suggesting that
WRL leachate is not the source of VOCs in groundwater based on the chloride dilutions
noted. VOCs present in WRL leachate should be reduced to nearly non-detectable or
non-detectable levels during transport to the furthest downgradient wells. Another
anomaly is the lack of TCE detected in the WRL leachate but the presence of TCE
detected in many of the groundwater samples, providing additional evidence that WRL
leachate is not a source of TCE or its degradation products in groundwater.
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Additional evidence that WRL is not a source of VOCs comes from Hickok (1985) who
reported that the correlation coefficient between total VOC content and DCE content is
r = +.999 for the groundwater data from the Ecology and Environment (1983) report
and the Jordan (1984) report, both of which include wells west of Lindenwood Road.
This indicated that DCE content is highly related to the VOC content of groundwater
rather than due to a second source as speculated by Jordan (1984). Hickok (1985) stated
in their report that this implied "... in the general vicinity of the Acme site, groundwater
contamination with VOCs is virtually co-definitional with groundwater contamination
with DCE" (p. 1.18). Hickok (1985) added that this relationship is contradicted by the
sparse detection of DCE in test pit samples from the Acme Solvents site reported in the
Jordan (1984) study as follows:

Acme Solvents Site
Test Pit Samples DCE fug/kg^ Total VOC Content (ug/kg)

1 S-4 2,500 143,800
4 S-3 3,200 1,140,800
4 S-5 20,000 1,412,000
5 S-3 69 3,583

The DCE detected in groundwater samples may also be a result of biodegradation,
either in source area soil in the vadose zone prior to reaching the groundwater or in the
groundwater, so it is perhaps more important to note that the assumed parent
compounds (PCE, TCE) were found in measurable concentrations in all but three of the
fifteen test pits (pits 11, 13 and 14). And as shown above, the total VOC content for the
selected test pit samples ranged from 3,583 ug/kg to 1,412,000 ug/kg. Viewed in this
context, the above Acme Solvents test pit soil results are not in conflict with the
groundwater results since the total VOC content was relatively high, parent compounds
were widely detected in test pit samples, and DCE, when detected, was relatively high in
concentration in test pit samples.

VOCs detected in groundwater other than chlorinated ethenes or ethanes were in most
cases observed at relatively low concentration (< 10 ug/1). An exception was methylene
chloride, which was observed at several first round locations at concentrations ranging
from 10 to 20 ug/1. However, first round blanks also had methylene chloride at about 20
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ug/1, so results are likely due to sample contamination. Other VOCs detected at
concentrations greater than 10 ug/1 include: 1,4-dichlorobenzene (B12-18J to 22 ug/1,
B13-11 ug/1; B15-13 to 16 ug/1; G114-45 to 63 ug/1); 1,2-dichloropropane (B12-11 ug/1;
B13-10 ug/1; G114-11 ug/1); chloroform (B13-11 ug/1); benzene (G110-15 to 17 ug/1);
and 1,1,2,2- tetrachloroethene (G109A-19 ug/1). (Note: 1,4 dichlorobenzene is a target
VOC for analyses by GC using Hazleton's method. It is also a target analyte for semi-
volatiles analyses using CLP protocols). In addition to chlorinated ethenes and ethanes,
xylenes (34 ug/1) were also detected at location B4.

Factors which may be playing a role in the apparent distribution of VOCs in the
groundwater are:

1) Intermittent and spatially variable recharge could break up the VOC plume as
modeled by Jordan (1984);

2) Biodegradation may alter the pattern of VOCs in the groundwater;

3) The pattern of VOCs may be an artifact of the current well placement in a
fracture flow dominated aquifer (i.e., a higher density of wells is present in the
area just west of Lindenwood Road south of WRL, increasing the chances of
intercepting a VOC-containing fracture (Figure 1); or

4) A second source of VOCs.

Intermittent and Spatially Variable Recharge
The apparent bimodal distribution of VOCs in the area groundwater could be the result
of intermittent and spatially variable recharge. As discussed in Section 4.4.1, the upland
area east of the WRL receives excess groundwater recharge along the intermittent
stream during precipitation and associated runoff events. The recharge noted could
complicate the groundwater VOC chemistry by locally introducing relatively clean water
into the dolomite aquifer. Computer modelling by E.G. Jordan (1984) indicates that
such recharge could produce the VOC pattern currently observed.

A second aspect of the influence of variable recharge are waste disposal practices used at
Acme Solvents. The pattern of VOCs in groundwater could be related to the pattern of
disposal over time and location. Waste volumes, type, and disposal location varied over
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the operating life of Acme Solvents, and in 1986, much of the remaining waste material
at Acme Solvents was removed.

Figure 23 is a plot of total concentration of VOCs over time for selected wells north,
south and east of WRL. In these selected wells, VOC concentrations generally decreased
from the beginning of data collection in 1982 until May 1984. After which, VOC
concentrations increased to a maximum in January 1985 and continued to decrease to
April 1988. Of these selected wells, the well with the highest VOC content has shifted
downgradient from B12 to B13. These trends are consistent with the interpretation of a
passing slug of groundwater with higher VOC concentrations. Samples from
piezometers B16A, B10A and B11A did not show this effect indicating that this trend is
not due to bias associated with variation in sampling or analytical procedures.

Biodegradation
A previous study of Acme Solvents and WRL as part of the NPL listing process noted a
bimodal distribution of organic compounds in the groundwater in the area (Jordan,
1984). It appeared that the relative amount of trans-l,2-dichloroethene under WRL was
greater than under the Acme Solvents site. EPA methods typically used to analyze
groundwater samples for VOCs do not differentiate between the cis- and trans-isomers
of 1,2-dichloroethene (1,2-DCE) and the results are reported as the trans-isomer (Cline
and Viste, 1985). Subsequent testing has shown cis-1,2-DCE to be the dominant isomer
present in the area groundwater. The differentiation of isomers is important to the
interpretation of the VOC transport in groundwater, since the presence of cis-isomer of
1,2-DCE is indicative of biologically mediated degradation of more chlorinated parent
species. Wood, et al. (1981) determined that biodegradation of trichloroethane produces
dominantly the cis-isomer of 1,2-DCE with traces of the trans-isomer as well.

Vinyl chloride (VC), 1,1-dichloroethene, cis- and trans-l,2-dichloroethene, 1,1-
dichloroethane and chloroethane are either not commercially produced or are not in
wide use (i.e., used in specialized industries) as are parent compounds such as
tetrachloroethene (PCE), trichloroethene (TCE), 1,1,1-trichloroethane and methylene
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chloride (Wood, et al., 1981), which further suggests that the presence of less chlorinated
compounds in groundwater may be due to a degradation process. Biodegradation of
chlorinated ethenes and ethanes in groundwater occurs under anaerobic conditions
through the loss of a chlorine atom (Vogel, et al., 1987). Wood, et al., (1981) and Vogel
and McCarty (1985) found PCE to degrade to TCE, then to DCE and finally to VC.
Studies by Wilson, et al., (1986) and Barrio-Lage, et al., (1986) additionally determined
that the cis-isomer of DCE degraded to chloroethane as well as VC.

The percent of an individual ethene to the total concentration of ethenes provides a
gauge as to the relative level of degradation present. Dolomite wells east of Lindenwood
Road generally have the highest percentage of PCE, while unconsolidated material wells
and dolomite wells west of Lindenwood Road tend to have the highest percentages of
VC, with no clear distinctions for TCE and DCE (Table 7). In addition, nearly all the
DCE detected in Round 1 and Round 2 samples was the cis-isomer. The decrease in
PCE as a percentage of total ethenes, the increase in VC as a percentage of total
ethenes, and the dominance of the cis-isomer of DCE suggest that biodegradation of
chlorinated ethenes may be occurring and playing a role in the distribution of VOCs in
the groundwater.

Artifact of Well Placement
Another factor contributing to the appearance of an apparent bimodal distribution of
VOCs in the groundwater upgradient of WRL is an artifact of monitoring well
placement, both horizontally and vertically. Since the closest well nest (B6S, B6D, and
MW105) to well B4 at the Acme site has not intercepted a VOC plume with
concentrations expected of a solvent waste disposal site situated directly on fractured
dolomite, it appears that the existing monitoring well system has not defined the extent
of VOC presence in the dolomite aquifer on the Acme Solvents site near well B4. Well
B4 has historically had the highest concentration of VOC of any project wells. Only
MW202, located near well B4 at the Acme Solvents site, has intercepted groundwater
with high concentrations of VOCs (3070 ug/l-Table 2, Jordan, 1986).
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The following discussion illustrates how vertical placement of the well intake and seal
depth can influence the "apparent" distribution of VOCs when plotted horizontally on a
map. As previously noted in Section 4, fractured dolomite is difficult to monitor since
flow is dominantly through fractures. A "highly fractured zone" is reported by Jordan
(1986) at about 650 to 655 ft. MSL in MW202. B6S and B6D are screened above this
zone and MW201A and MW201B, located close to wells B6S and B6D, are screened
much below this zone. All of these wells appear to contain low concentrations of VOCs.
MW202, which is screened in the highly fractured zone, has VOCs at concentrations
similar to that of well B4 which has had the highest concentration of VOCs of any
monitoring well. Well B6D, is reportedly screened just into or above this highly
fractured zone. [Note that the boring log for B6D does not note that a highly fractured
zone was encountered (E&E, 1982).] Given the long effective screen interval of well
B6D (60 feet), a sample from this well may not be representative of the groundwater
quality at the well base, and VOC results could be biased low if upper zones of the
dolomite intersected by the effective interval were less contaminated by VOCs (i.e., the
sample gets diluted). Results from shallower wells B6S and MW105 do shown VOCs at
concentrations substantially less than that detected in MW202. For example, had well
G113A been constructed similarly to B6D, the VOC results would probably be much
lower in concentration.

Well B9 also contributes to the misconception that groundwater between Acme Solvents
and WRL are not impacted by VOCs. VOCs have only been found in well B9 in January
1985 at a total VOC concentration of 0.8 ug/1 (Warzyn, 1985). Well B9 is a water table
well screened significantly above the fracture zone found in well MW202, but when
plotted on a map gives the "appearance" that VOCs are not present at this location. In
reality, monitoring well B9 provides no information concerning the water quality at
depth. B9 is the only dolomite well south of STI-5I and STI-5D and between
Lindenwood Road and west of nest B6S/B6D/MW105/MW201A/MW201B.

Well B7 is a water table well located west (i.e., downgradient) of the north intermittent
creek. Groundwater quality in this area as represented by samples from B7 could be
affected by dilution from recharge from the north intermittent stream.
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Well nest B16/B16A is located north of the water table "ridge" (or divide) as shown on
the potentiometric maps (see Drawings 13160-4 to 13160-11) and could potentially be
out of direct line from the assumed source areas (see Jordan, 1984) at Acme Solvents.
The deepest well B16A is screened at a shallower depth than the highly fractured zone at
MW202, and could miss a "potentially" dominant flow path in the fractured rock.

Well nest STI-5I/STI-5D was installed in June of 1988 according to information
contained in a letter dated June 30, 1989 from Mr. B. Schorle (U.S. EPA) to Mr. Hill
(Warzyn). Inspection of the preliminary logs indicate that the boreholes were drilled
using air rotary which could have stripped any VOCs present in the area of the borehole
(note that air circulation was lost completely from the 121 to 180-foot interval). The
effective screen interval of STI-5I is 20 feet which could lead to dilution of the sample
(U.S. EPA, 1986a). The boring log for STI-5D also indicated the presence of an oil film
on the surface of the formation water fifteen feet above the top of the completion zone
of STI-5I (according to the boring log of STI-5D) suggesting the presence of a
contaminated zone above the completion interval. This well nest may also be north of
the main plume as indicated by increases in VOC content in a southerly direction from
BllAtoG109AtoG113A.

As discussed earlier, VOCs are present in the groundwater between the two sites, but the
existing upgradient groundwater monitoring system has not adequately characterized the
VOC groundwater plume from Acme Solvents. The above discussion points out that the
apparent bimodal distribution of VOCs may merely be a artifact of upgradient well
placement, both horizontally and vertically. The paucity of optimally located and
constructed monitoring wells between the sites defining the extent of upgradient VOC
contamination contribute to the misconception that groundwater between the Acme
Solvents site at well B4 and Lindenwood Road has not been affected by VOCs.
Groundwater chemistry should be interpreted in light of the well location, (both
horizontally and vertically), and well installation and design aspects.
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Second Source
Another possible alternative to explain the observed VOC distribution is a second source
of VOCs. Warzyn (1985) noted the possibility that the high nitrates detected at private
well G could indicate the presence of septic wastes and animal carcass wastes. It has
been shown that household septic systems do contain chlorinated VOCs (DeWalle, et al.,
1985) and that septic systems have the potential to pollute groundwater (Wehrmann,
1983). The issue of landfill gas migration as a source has been raised, but is not
considered a viable alternative because:

a previous study found landfill gas to be migrating off-site but migration was
found only in highly permeable unsaturated soils above the bedrock, indicating
that the gas was not in contact with the groundwater table present in bedrock
(Warzyn, 1980);

a gas extraction system has been in operation since 1980 controlling the landfill
gas;

the WRL leachate contains lower concentrations of VOCs than the groundwater
samples from wells southeast of the WRL, indicating that it is unlikely that
significant amounts of VOCs could be or were in the landfill gas; and

the WRL generally accepted municipal waste with limited quantities of Illinois
Special Wastes (WRL, 1984), and so would not be expected to be able to release
significant amounts of VOCs like a solvent disposal site might.

4.4.3 Semi-Volatiles
Results of analyses of groundwater samples for semi-volatiles are generally considered to
be of acceptable quality. In two instances, target compounds were detected at
concentrations above detection limits. In both cases, the compound was 1,4-
dichlorobenzene (B15-11 ug/1 and MW106-12 ug/1). Tentatively identified compounds
(TICs) were detected at both B15 and B15R. These compounds were estimated to be
present at relatively low concentrations (<50 ug/1). Those identified were primarily
phenols and carboxylic acids.

4.4.4 Pesticides/PCBs
Results of pesticide and PCB analyses showed no target compounds at detectable levels.
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4.5 Surface Water and Sediment Analyses
Surface water (SW) and sediment (SD) samples were collected at five locations along
Killbuck Creek during Round 1 sampling (see Drawing 13160-1). Four of the sampling
locations are downstream of the landfill (SW1 through SW4 and SD1 through SD4). The
furthest upstream location is considered to represent background conditions (SW5 and
SD5).

4.S.1 Inorganics - Indicators
a. Surface Water
Surface water samples were analyzed for field pH, field specific conductance, phenols,
chloride, alkalinity, arsenic, barium, and cadmium. Results for pH showed no upstream-
downstream trends, but rather showed little variation, ranging from 7.81 to 7.89.
Similarly for specific conductance results, no upstream-downstream trends were noted as
the results were relatively constant, ranging from 570 umhos/cm to 620 umhos/cm.
Alkalinity results ranged from 186 mg/1 to 217 mg/1. Chloride concentrations ranged
from 25 mg/1 to 27 mg/1. Again, no upstream-downstream trends were noted in either
the alkalinity or chloride results.

Arsenic was not detected in any of the samples. Cadmium was detected only in sample
SW1 at 0.8 ug/1. Barium was detected in all samples at concentrations ranging from 70
ug/1 to 80 ug/1. No upstream-downstream trends were noted in the barium results. Both
barium and arsenic concentrations found are significantly below the Interim Primary
Drinking Water Standards of 10 ug/1 and 1000 ug/1 respectively. Phenols were detected
only in SW3 and SW5 (upstream background sample) at 9 ug/1 and 7 ug/1, respectively.
The concentration of phenols in SW3 is similar to that of the background sample (SW5)
and appear to reflect ambient conditions.

The USGS maintains a surface water monitoring station on Killbuck Creek downstream
from the WRL at the bridge on State Highway 251 (Figure 1). For the period from
October 28, 1987 to September 15, 1988, nine samples were collected and instantaneous
discharge of the stream recorded. The samples were tested for a variety of parameters
including pH, specific conductance, hardness, calcium, magnesium, sodium, barium, and
manganese (Appendix G). The parameter concentrations showed little correlation to
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the discharge rate of the stream. The pH, specific conductance and barium
concentrations were similar in value to the results of the samples of this study.

Since upstream-downstream trends in the results are not evident in the surface water
samples from this study, WRL does not appear to be impacting the water quality of
Killbuck Creek. In addition, comparison of the data from this investigation to the USGS
data indicates that this conclusion is valid at other stream flow discharges, since the
parameter concentrations (USGS data) do not vary with discharge.

b. Sediments
Sediment samples were analyzed for 23 metals and cyanide. The results do not exhibit
any upstream-downstream trends and downstream sample concentrations are generally
comparable to those of the background sample SD5. The sediment results for metals are
also at or below the mean values for soils reported by Connor, Shacklette and others
(1975), except for calcium and magnesium as would be expected due to the presence of
dolomite bedrock at this site. Connor, Shacklette and others (1975) conducted a study to
determine the 'large scale" or "ordinary" natural geochemical variation in rocks, soils and
plants in the conterminous United States. Since upstream-downstream trends are not
evident and sediment concentrations of downstream samples are comparable to both the
background sample (SD5) and reported values (Connor, Shacklette, et al. 1975), WRL
has not impacted the sediments in Killbuck Creek.

4.5.2 Volatiles
a. Surface Water
Results of analyses indicate that VOCs are not likely present in stream waters or
sediments at measurable levels. Results for surface water at location SW1 showed
methylene chloride at 19 ug/1. Methylene chloride was also detected in the field blank
(FB03) at 20 ug/1. Methylene chloride is a typical field/laboratory contaminant, which is
likely to account for this result. VOCs were not detected in sample SW2, but the SW2
GC/MS confirmation sample contained 0.29 ug/1 of chloroform. The only other surface
water sample having measurable VOCs was collected at location SW3, where 5 VOCs at
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low concentration (within 1 to 3 ug/1 of their detection limits) were detected. However,
a duplicate sample collected at SW3 had no detectable VOCs. The field blank (FB04)
shows two VOCs at low concentrations. Because the detection of VOCs was not
duplicated and VOCs were present in the field blanks, these results probably reflect
field/laboratory contamination.

b. Sediments
Results of VOC analyses for sediment samples indicated chloroform may be present in
two of the five samples at low concentrations (2 ug/kg). However, results are below
method detection limits (i.e., the level of lowest numerical quantification) and are
considered estimated. No other VOCs were detected. Although not detected, results for
aromatic compounds are qualified as estimated. This qualification was necessary
because sample holding time prior to analysis exceeded the seven day period specified in
the QAPP by 3 to 4 days. It is possible, but not probable since the holding time
exceedences were small, that biodecomposition could reduce concentrations of aromatics
in the samples. But, because of this possibility and because holding times were
exceeded, the negative results for aromatics are qualified as estimated.

4.5.3 Semi-Volatiles
Semi-volatiles (SVOCs) analyses were performed on sediment samples. Except for
sample SD5, only phthalates (bis(2-ethylhexyl)phthalate and di-n- butylphthalate) were
detected. Phthalates tend to be ubiquitous due to their widespread use as plasticizers.
At the upstream location SD5, several polycyclic aromatic hydrocarbons (PAHs) were
detected at low concentrations (less than method detection limits).

4.5.4 Pesticides/PCBs
No pesticides or PCBs were detected in sediments.
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SECTION 5
SUMMARY AND RECOMMENDATIONS

5.1 Summary
The primary focus of the Phase I RI is to determine if the WRL is impacting the
groundwater system. On the basis of available data, it has been determined that two
distinct groundwater plumes exist. The WRL leachate plume is distinguished by its
elevated chloride content, while the pre-existing VOC plume is distinguished by the
absence of elevated chloride levels. Based on this analysis, the VOC plume was present
downgradient of the western boundary of the WRL as early as 1984, at a location where
the WRL plume was absent. The high inorganic character of the leachate and the
conservative, non-reactive nature of the chloride ion play an important role in the
analysis.

The groundwater flow direction is generally from east to west, making WRL
downgradient of the inactive Acme Solvents site. Given the high concentrations of
VOCs detected in groundwater monitoring wells adjacent to Acme Solvents (B4 and
MW202) and the reported placement of large quantities of liquid wastes containing
VOCs on the Acme Solvents site in areas without viable containment, it appears Acme
Solvents has released large quantities of VOCs to the groundwater system. The extent of
releases from Acme Solvents have not been adequately defined by the existing
monitor ing network downgradient of Acme Solvents and upgradient of WRL.
Preferential flow through fractures has masked the release downgradient from Acme
Solvents in the dolomite aquifer. Results of this study have documented that VOCs have
affected the WRL background water quality and that the apparent distribution of VOCs
in the fractured dolomite aquifer may be complicated by many factors such as:

1) Intermittent and spatially variable recharge could break up the Acme Solvents
VOC plume;

2) Biodegradation may alter the pattern of VOCs in the groundwater;

3) The pattern of VOCs may be an artifact of the current well placement in a
fracture - flow dominated aquifer between the two sites; and

4) A second source of VOCs.
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The issue of landfill gas migration as a source has been raised, but is not considered a
viable alternative because:

A previous study found landfill gas to be migrating off-site but migration was
found only in highly permeable unsaturated soils above the bedrock, indicating
that the gas was not in contact with the groundwater table present in bedrock
(Warzyn, 1980);

A gas extraction system has been in operation since 1980 controlling the landfill
gas;

• The WRL leachate contains lower concentrations of VOCs than the
groundwater samples from wells southeast of the WRL, indicating that it is
unlikely that significant amounts of VOCs could be or were in the landfill gas;
and

The WRL generally accepted municipal waste with limited quantities of Illinois
Special Wastes (WRL, 1984), and so would not be expected to be able to release
significant amounts of VOCs like a solvent disposal site might.

The WRL leachate plume begins at about the center of the landfill at well B15R on the
north side and extends west with elevated chloride concentrations being noted at the
furthest downgradient well G116A underflowing Killbuck Creek. Samples from wells to
the north including G117, G118R, G118A, G119, and G119A do not contain elevated
levels of chloride. Elevated chlorides were noted at well P4R, but not at well G115 at
the southern boundary of WRL. Within the WRL plume, the SDWA Primary Drinking
Water Standards were only exceeded for barium at well MW106 and PI. Within this
plume, the SDWA Secondary standard was exceeded for chloride at wells B15, B15R,
and MW106; for iron at MW106 and PI, and for manganese at B15R, MW106, PI, B3R,
and P4R. SDWA Secondary standards are based on aesthetic considerations only. The
presence of elevated chlorides further downgradient than metals is attributed to
attenuation of the non-conservative, reactive metals.

The chlorinated solvents detected in wells within the WRL leachate plume are thought
to be the results of upgradient (background) influences not related to WRL Other
VOCs which could potentially be attributed to WRL leachate that are designated in
Table 302.4 of 40 CFR Part 302.4 as the hazardous substances list (HSL) are 1,2-
dichloropropane, 1,2-dichlorobenzene, 1,4-dichlorobenzene, chlorobenzene, benzene,
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xylenes and toluene. None of these were present in samples from the furthest
downgradient well G116A, indicating that these constituents are being attenuated to
non-detectable levels at G116A.

5.2 Recommendations for Phase II
The evaluation of analytical results from groundwater samples indicates the existing
monitoring well network is adequate to define the extent of releases of hazardous
substances from the WRL. Thus, additional monitoring well installation is not
recommended. Phase II investigative efforts should focus on the following:

Round 5 leachate samples should be analyzed for VOCs, SVOCs,
Pesticides/PCBs, 23 metals plus hexavalent chromium, phenolics, chloride,
alkalinity, cyanide, field pH and field specific conductance. Round 5 leachate
samples should be analyzed for organics using GC/MS methodologies to
improve data quality. Detection of a PCB in two samples in previous rounds,
and the resulting questions on analytical response requires additional testing.
The landfill gas collection headers will be disconnected and leachate purged 24
hours prior to collection of the samples. Gas well Dl will be sampled to verify
that the acetone found was due to lab/field contamination. The other leachate
sampling points will be gas wells E3, N8, L2, and the east and west manholes.

Wells with elevated chloride concentrations and those which are located
immediately adjacent to the landfill, should be sampled during Rounds 3 and 4.
Monitoring wells to be sampled include B13, B15R, B15P, G109, G019A, G110,
Gill, G114, G115, G116, G116A, PI, P3R, P4R, and P6.

• Round 3 groundwater samples should be analyzed for VOCs by GC/MS (since
the dominant presence of the cis-isomer of 1,2 dichloroethene has been
documented, the standard CLP-type protocol can be used), SVOCs, arsenic,
barium, cadmium, hexavalent chromium, total chromium, phenolics, chloride,
alkalinity, cyanide, field pH, and field specific conductance. This will provide
additional documentation that the few HSL compounds, which are not
chlorinated solvents, currently detected adjacent and downgradient from the
WRL are rapidly being attenuated. Samples will also be analyzed for the
standard water chemistry parameters sulfate and nitrate. Round 4 groundwater
parameters will include VOCs (by GC/MS), arsenic, barium, cadmium,
hexavalent and total chromium, phenolics, chloride, alkalinity, cyanide, field pH,
and field specific conductance unless results from Round 5 leachate sampling
indicate additional parameters are warranted.

WAR2YN



Interim Groundwiier Quality Evaluation
Winnebago Reclamation Landfill

March 7,1990
Page 49

Water level monitoring should continue on a monthly basis for a 6-month
period. Three staff gages should be installed in Killbuck Creek and be included
as part of the monthly water level monitoring program. The additional water
level monitoring is needed due to the complex nature of groundwater flow. The
collection of water levels from the creek is necessary to verify that the creek is
acting as a groundwater discharge zone.

Plug and abandon well P7 since it is reported to be damaged.

Perform 12 additional single-well field permeability tests at B9, BIO, B10A, B12,
B13, G108, G109A, G110, G113, G113A, G114 and P6, to gain more
information on the variability in the permeability of dolomite.
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TABLE 1

HYDRAULIC CONDUCTIVITY TEST RESULTS

Warzyn Results 1988 September 1984
Bedrock E.C. Jordan Results
cm/s cm/s

Bll
B11A
B15P
B16
B16A
G109
G109A
Gill

1 x ID'3

1.2 x 10~4

5.4 x 10-*
8.2 x 10'4

1.6 x 10-4

3.2 x 10~4

4 x 10~6

2.4 x 10-2

MW-105
MW-107
P-8
P-9

1
4.4
3
1.5

x 10~4

x ID'5

x 10'4

x 10-4

Bedrock Geometric mean - 2.5 x 10~4 cm/sec

Unconsolidated Sediments
cm/s

B15 3.7 x 10-1

G115 1.1 x ID'2

G116 7.5 x ID'3

G116A 8 x 10-4

G117 2 x 10~4

G119 5.7 x ID'2

G119A 2.8 x 10-3

Unconsolidated Geometric mean - 7 x 10"3 cm/sec

Geometric Mean1 - exp (1 (ln(xi) + ln(xg) +......+ ln(xn)

1. (Sudicky, 1986; Gilbert, 1987)
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TABLE 2

RESULTS OF LEACHATE ANALYSES FOR VOLATILE ORGANICS BY GC/HS (ug/l)

LLMHU
4/8/88
Round 1

12
4.3

67B
21
89
16

Vinyl Chloride
Total 1,2-Dichloroethene
Tetrachloroethene
Benzene
Toluene
Ethyl Benzene
Xylenes
Chloroform
Chloromethane
Chloroethane
Hethylene Chloride
Acetone
1,1-dichloroethane
2-butanone
1,2-dichloropropane
4-«ethyl-2-pentanone
2-hexanone

Motes;

B « Also noted in laboratory method blank
J = Estimated value
--- * Not detected
D = Diluted example
E = Exceeded calibration range
X = Manually quantified

LLG7
6/16/88
Round 2

90
24

6.2B
2708
56B
1308

LLD1
6/8/89
Round 4

54
21

320JE
49J
190JX

LLD1-DUP
6/8/89
Round 4

55
22

310JE
49J
170JX

2J
10
13B
14000JBO
53
22000 JD
3J
1.600DJ
240JE

3J
11
10B
18000JBD
57
20000JD
3J
1.4000J
260JE

LLF7
6/8/89
Round 4

12

47J
65J
230JX

76J

26J

LLG4
6/8/89
Round 4

2200
17

150J
77J
300JX

22 JD

65

LLHHE
6/8/89
Round 4

3
6

18J

80JX

Leach 1 Leach 2
5/84 5/84

(Jordan. 198AH Jordan. 1984)

0.9

5.4

15

4.4
260
16
76

44

7.0
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TABLE 3

Comparison of Results of Leachate Analyses with
Reported Values for Sanitary Landfill Leachate

URL
Parameter Observed Range Typical Values*

pH (standard units) 6.63 - 7.95 5-8
Specific conductance (umhos/cm) 6,520 - >50,000 NR
Alkalinity (mg/L) 2,600 - 13,100 1,000 - 10,000
Chloride (mg/L) 1,160 - 17,300 100 - 3,000

Sodium (mg/L) 968 - 10,200 200 - 2,000
Calcium (mg/L) 29.9 - 241 200 - 3,000
Magnesium (mg/L) 57.1 - 812 50 - 1,500
Potassium (mg/L) 710 - 1,750 200 - 2,000
Iron (mg/L) 5.47-93.1 50-600

Lead (ug/L) 26 - 258 20 - 300
Copper (ug/L) ND - 5,720 45 - 300
Zinc (ug/L) 268 - 6,690 28,000 - 30,000
Chromium (ug/L) 278 - 601 120
Cadmium (ug/L) ND - 226 250
Arsenic (ug/L) 8 - 240 110 - 160
Nickel (ug/L) 323 - 782 600 - 1,050
Barium (ug/L) 78 - 4,710 NR
Selenium (ug/L) ND • NR
Mercury (ug/L) ND - 0.8 NR
Cyanide (mg/L) 0.04 - 6.0 NR

* after Cope, et al., 1983
ND not detected
NR not reported
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Table 4
Table of Dilution FactorsU)

(A) (B)
Chloride Ethenes VOC dilution

Round Well Dilution without Background
1 B15 6.5 132

B15R 8.7,.x 2.4
B15P neg(b> 3.5
PI 17.8 5.4
MW106 9.8... 3.1
G116 neg(b) undef1ned(°)
6116A 170 5.3

2 B15 4.6 24.7
B15R 12.5 ... 2.9
B15P undefinedvb) 4.1
PI 26.7 2.6
MW016 11.3.. 2.6 ...
G116 neg(b) undef1ned(°)
G116A 52.2 1.8

(a) Chloride dilution factors represent a rough estimate of the potential
dilution of WRL leachate at a given well location adjusted for
background. Ethene dilution factors are a similar representation of
leachate dilution at a given well for ethenes without consideration of
background. Because chloride 1s a conservative parameter, and ethenes
are a non-conservative parameter, the ethene dilution factor is
expected to be greater than or equal to the chloride dilution factor
if WRL leachate were the source or ethenes.

(b) A negative or undefined indicates that it is mathematically impossible
to dilute the leachate to a concentration lower than the given
background value (i.e. background is greater than the downgradient
well result).

A • (Concentration in Well) - (Average Leachate Concentration M.480 mg/1 CD
(Background Concentration) - (Concentration Measured in Well)

B - (Concentration in Well) - (Average Leachate Concentration (77.2 ug/1 VOC)
- (Concentration in Wel
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TABLE 5

COMPARISON OF GC AND GC/MS ANALYSIS RESULTS FOR VOLATILES
IN ROUND 1 GROUNDWATER SAMPLES (ug/1)

1,1-Dichloroethene
1,1-Dichloroethane
*l,2-D1chloroethene

1,1, 1-Trichl oroethane

Tri chl oroethene
Tetrachl oroethene
Chloroform
trans- 1 , 3-D1 chl oropropane

Bll
CC GC/MS

_
—

0.59 0.47

0.38

0.27

1.06 1.00
—

—

Blf
GC/MS

..
1.10

25.3

2.70

2.50

2.10

0.37

0.66

GC
_ _ _ _ u<

0.87J

23.0

3.25

2.76

1.78

—

—

G107
GC GC/MS

j/L - - - - - - - - -

—

1.94 J 1.50

0.45 J 0.42 J

0.27 J 0.42

0.46
—

—

G119
GC GC/MS

_ _ _ •>

—

—

—

—

—

—

—

* Total for GC/MS and c1s-l,2-D1chloroethene for GC analyses
— Not detected
J Concentrations are considered estimated
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TABLE 6

COMPARISON OF GC AND GC/MS ANALYSIS RESULTS FOR
VOLATILES IN ROUND 2 GROUND WATER SAMPLES (ug/1)

Vinyl Chloride

Chloroethane

1,1-Oichloroethene
1.1-01chloroethane
1.2-Oichloroethene*

1.1,1 -
Trichloroethane
Carbon
tetrachloride

1,2 -
Oichloropropane
Trichloroethene
Benzene

Chlorobenzene
Ethyl benzene

1,4 -
Oichlorobenzene

Tetrachioroethene

G115 G119A B11A

GC GC/MS GC GC/MS GC GC/MS

. ——————— .. —————————— ug/L - —————— ——

16 2.4

30 6.7 -- — 1.5 J

0.39 — -- 0.11 J

2.6 1.7 -- 0.14 J 2.0 J 1.80

6.6 2.6 1.10 1.20 8.2 J 5.60

0.37 0.57 J 0.70 J 0.94

8.0

0.67 0.65

0.16 J 0.47 0.76 2.60 J 1.80

0.51 1.10

0.68

0.28

3.10

B9

GC GC/MS

—

—

—

._

—

--

—

—

__

__

—

—

—_ — —

0.48 B 5.6 J 4.5 B

* Total for GC/MS and cis-1,2 - 01chloroethene for GC analyses
— Not detected
J concentrations are considered estimated
B also noted in laboratory method blank
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TABLE 7

The Distribution of Chlorinated Ethenes as a Percent of
Total Chlorinated Ethenes in Selected Groundwater Samples

Round 2

DC£ VC

Dolomite Wells East of Lindenwood Road

B4
B16
B16A
B11A
G108

Dolomite

B12
G109
G109A
G113
G113A
Gill
G114
G110
B13
P6

42.3
12.0
5.0
34.1
32.5

Wells

5.7
18.3
6.6
22.0
14.1
16.6
0.0
2.0
8.2
19.4

Unconsolidated
B15R
G115
P3R
P4R
MW106
PI
G116
G116A

8.1
0.0
0.0
15.7
3.6
0.0
0.0
19.6

18.3
14.3
5.5
15.9
23.1

West of

6.6
5.9
26.1
4.6
30.0
11.6
7.4
7.6
15.3
22.5

Material

23.2
0.0
13.2
15.7
31.6
16.7
0.0
14.9

39.3
73.7
89.5
50.0
43.1

Lindenwood

80.2
55.9
59.1
63.4
53.4
71.8
42.4
13.0
72.0
58.1

Wells

52.6
29.2
71.2
66.5
50.2
62.9
0.0
65.5

0.1
0.0
0.0
0.0
1.3

Road

7.5
19.9
8.3
10.0
2.5
0.0
50.2
77.4
4.5
0.0

16.1
70.8
15.6
2.0
14.6
20.4
0.0
0.0
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TABLE 8
SUMMARY OF SELECTED INORGANICS ANALYSES COMPARED TO SDUA STANDARDS

LOCATION
SDUA
STANDARD

LEACHATE
(average)
BIO
811
B11A
B9
BIZ
B13
BU
B15
B15P
B1SR
B16
B16A
B4
B60
B6S
B7
C107
C109
cioa
G109A
C110
GUI
G112cm
G113A
G1U
G11S
G116
G116A
G117
G118R
CUBA
G119
G119A
MW105
MU106
P1
P3R
P4R
P6
•7

As Ba

0.050 1.00

O.MS 0.761

0.035
0.034
O.MS
0.037
0.192
0.183
O.M1

0.033 0.528
0.052

0.033 BN 0.973
0.060
0.029

0.011 1.605
0.026
0.037
0.056
0.034
0.180
0.05S

0.002 BN 0.236
0.013 0.756

0.218
0.105
0.144
0.148

0.020 0.944
0.030 0.332 J

0.050
0.225 B
0.068
0.467
0.032
0.026
0.034
0.028
1.MO

0.009 N 1.070
0.008 BN 0.417

0.606
O.M8 J
0.037

Primary Standards
Cd Cr Pb

0.010 0.050 0.050

O.MS 0.480 0.129

0.0004
0.0008
0.0017
0.0010

0.0003

0.0080 •
0.0010
0.0011
0.0007
0.0009
0.0007
0.0004
0.0003
0.0160 * 0.007
0.0005

0.0006
0.0004
0.0005
0.0009
0.0007

0.006

0.0004

0.0006

O.OM7 *
0.0009 0.032
0.0005
0.0008

Secondary Standards
Ha Se Aa Cu fe Mn

•9/1
0.002 0.010 0.050 1.00 0.300 0.050

0.0008 0.006 1.963 24.6 0.537

-
3.53 0.041

0.059 *
0.497 * 1.23 •

0.191 • 0.191 •

0.002 0.109 * 0.188 *

11.00 • 2.01 *
0.122 N

0.065

0.375 • 0.981 •
0.003 6.23 * 0.219 *
0.003 B 3.83 1 0.780 *

1.16 •

Zn

5.00

1.783

0.967
1.45
1.97

5.34

6.34

0.211

0.657

0.048

4.72

0.587
5.66

Cl

250

4474

16
6

10
5

24
30
11

735
15

413
18
17
9

11
25
25
16
28
10
61

200
22
32
30
29
43
44
7

70
27
33
13
6

13
18

404
214
47

169
17
42

1 » Results are the Man of Rounds 1 and 2 data when both rounds had Measurable concentrations.
B • Reported value is greater than or equal to Instrument detection liaits but less than contract required detection Units.
N » Indicates spike sample recovery is not within control Halts.
J • The associated value Is considered estlMted because control criteria Here not awt.
• « Indicates duplicate analysis is not within quality control limits.
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S E C T I O N
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WINNEBAGO RECLAMATION LANDFILL
| | CAHOKIA ALLUVIUM (c) sand, silt and clay deposited by modern rivers and streams

R

§
2

GRAYSLAKE PEAT

EQUALITY

Carmi

Oolton

HENRY

Mackinaw

Wasco

WINNEBAGO

Capron

Clinton

Argyle

NimU

GLASFORD

Unnamed outwash

Belvidere

Esmond

Oregon

Creston

Ogle

(gl) peat and muck often interbedded with silt and clay

(eel silt and clay deposited in glacial lakes

(ed) medium-to-coarse sand deposted in former glacial lakes

(hml thick deposits of sand and gravel in major river valleys

(hw) near ice deposits of poorly sorted sand and gravel

(wic) pinkish-brown friable silt loam till

(wicl) yellowish-tan, very friable, very sandy till

(wia) pinkish- or buff-tan often friable sandy till

(win) gray-brown or buff often compact sandy or sandy loam till

(g-o) sand and gravel deposit overlying Belvidere Till

(gbl) pinkish or pale brown silty or silt-loam till

(gel grayish-brown silty clay till

(gor) pinkish-brown or buff-tan sandy till

(gc) pinkish-brown silty clay loam till

(go) yellowish-brown or buff sandy loam till

FROM BERG et. al. 1984
FIGURE 4

north
DWND.IL 13160

WARZYN MAP OF SURFICIAL DEPOSITS IN
BOONS & WINNEBAGO COUNTIES

WINNEBAQO RECLAMATION
LANDFILL
ROCKFORD, ILLINOIS____
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| [ Silurian dolomite

ijilill Maquoketa Group

I | Galena Group

|H Platteville Group

I | Ancell Group WINNEBAGO
RECLAMATION
LANDFILL

AFTER BERG et. al. 1984
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FIGURE 5
WARZYN

•NOIN««MQ IMC

AREAL GEOLOGY OF THE
_______BEDROCK SURFACE
WINNEBAGO RECLAMATION
LANDFILL
ROCKFORD. ILLINOIS



AFTER J.E. HACKET (1960)
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1 o

AFTER J.E. HACKET (1960)

SCALE (MILES) north
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FIGURE 8
ELEVATION CONTOURS OF THE BASE OF THE

PLATTEVILLE DOLOMITE IN
WINNEBAGO COUNTY_______
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LANDFILL
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LANDF1LL
LEACHATE

CALCIUM (% meg/I)

NOTES
1. ALL DATA FROM ROUND 1 SAMPLING

EXCEPT FOR B1, B2, B7, AND B9 WHICH ARE
FROM AUGUST 8, 1988 ACME SOLVENTS
Rl DATA PROVIDED BY THE U.S. EPA

OWN APpb—'— DATE i 13160

FIGURE 9

WARZYN MAJOR CATION TRILINEAR PLOT

WINNEBAGO RECLAMATION LANDFILL
ROCKFORD, ILLINOIS
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Ry:̂ ::::::::::::::::::jjî :::::'-::::::::::::::::::::::::::::x(;;: $̂̂ '
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APPENDIX A

BORING LOGS



Winnebago Reclamation Landflll
Rockford, Illinois

Field PID Readings

Boring No: P3R

Depth (ft)
Background =

3 1/2-5
8 1/2-10
13 1/2-15
18 1/2-20
23 1/2-25
28 1/2-30
33 1/2-35
38 1/2-40
43 1/2-45
48 1/2-50

Boring

Depth (ft)
Background =

53 1/2-55
58 1/2-60
63 1/2-65
68 1/2-70

Field PID (nvm)
0.2

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

No.: P4R

Field PID (ppm)
0.2

0.2
0.2
0.2
0.2

Boring No: G11S

Depth (ft) Field PID (ppm)
Background = 0.2

3 1/2-5
8 1/2-10
13 1/2-15
18 1/2-20

03
03
03
0.2

Boring No: G112

Depth (ft) Field PID (nnm)
Background = 0.2

3 1/2-5
8 1/2-10
13 1/2-15

0.2
0.2
0.2

Boring No. G113A

Background =

3 1/2-5
8 1/2-10
13 1/2-15
18 1/2-20
23 1/2-25
28 1/2-30

Boring

Depth (ft)
Background =

3 1/2-5
8 1/2-10
13 1/2-15
18 1/2-20
23 1/2-25
28 1/2-30
33 1/2-35
381/2-40
43 1/2-45

0.2

0.2
0.2
0.2
0.2
0.2
0.2

No: G116A

Field PID (opm)
0.2

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

(ppm) « parts per billion of benzene equivalent.

160TBL01DBM

Boring No: G113A

Depth (ft) Field PID (npm)
Background = 0.2

3 1/2-5
8 1/2-10
13 1/2-15
18 1/2-20
23 1/2-25
28 1/2-30

0.2
0.2
0.2
0.2
0.2
0.2

Boring No. G114

Depth (ft) Field PID (ppm)
Background = 0.2

3 1/2-5
8 1/2-10
13 1/2-15

0.2
0.2
0.2

Boring No: G118

Depth (ft) Field PID (ppm)
Background = 0.2

31/2-5 0.2
81/2-10 0.4
131/2-15 0.2
181/2-20 0.2
231/2-25 0.2
281/2-30 0.2

Boring No. G118A

Depth (ft) Field PID (ppm)
Background = 0.2

331/2-35
381/2-40
43 1/2-45

0.2
02
02



W A R Z Y N
LOG OF TEST BORING

Project WjnnebagQ Reclamation Landfill

Location............... Rockford,. Illinois
ONE PIERCE PLACE • SUITE 1110. ITASCA, ILL. 60143 • TEU312) 773-8484

Boring No. ............G112......
Surface Elevation ......76.1,3..
Job No.13160.... . . . . . . . . . .
Sheet ...........1........of ........1...........,

(^ SAMPLE
No.

I

2

3

4

Rl

R2

Rec
(in.)

18

18

14

0

Hofit

M

M

M

N

11

51

29

100
/o

Depth

—

- 5-

~— 10-

._

~- 15-

- 20-

~ 25~

~ 30~

- 35-

- 40-

VISUAL CLASSIFICATION
and Remarks

™
'.!•'
'-!-'
'•'.!
O.i
I'.i.i
ri i

'* •*".'

.•'.'

i i i
I'.i.i
i'!0
I'.-.i
ri i
fi'.i
fajm
I
W<%
ww.

\w<wwh
%
f
%
Wfi

i Thin Black SILT Topsoil (ML)

Loose, Red Brown Fine to Medium SAND,
Some Silt (SM)

Very Dense, Light Red Brown Fine SAND,
Little Silt (SP)

Medium Dense, Light Red Brown Fine to
Medium SAND, Some Silt (SM)

Light Brown weathered DULUMI 1 1
BEDROCK

Run 1: 24-34*. 96% Recovery of Light
Brown, Medium Hard, Fractured Vuggy
DOLOMITE, Vugs Range from Pinhole to
1.5" dia., Hard White Chert Layers at 25'
(1.5") & 28.5 (1.0"), Little if any Water
Loss, RQD-78.3%

Run 2: 34-44'; 98% Recovery of Light
Yellow Brown, Medium Hard, Fractured
Vuggy DOLOMITE, Vugs Ranged from
Pinhole to 0.25", No water Loss; RQD -
71.6%

(Continued)

SOIL PROPERTIES^
<p

(qa)(t«n u u PL 0

WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling
Time After Dril
Depth to Water
Depth to Cave i

2 ,
ling

n

Jpcin Completion of Drilling Start ll/<
Driller

1/87. End
...... Chief

? Logger Editor

H/4./87.
....MG.......R

Drill Method RB w/ DM-RC
V Th« stratification line* repreMtype* and th« transition nay be

igCN
55«

IE
)

nt the approximate boundary between soil /gradual. ~" ' ' --•-• • • — — •• — —•—---•-—-- _^



W A R Z Y N
LOG OF TEST BORING

Project Mnnebago Reclamation JUndfHI...

Location.................Ro.ckfQ.rd.Illinois
ONE PIERCE PLACE • SUITE 1110. ITASCA, ILL. 60U3 • TELQ12) 773-848*

Boring No. ........... G112
Surface Elevation .....76.1,3.
Job No...........Ul$0
Sheet..........1.......of ........1...........

r SAMPLE

^1

V

Rec
(in.) Hoist N Depth

—

- 45-

—

- 50-

- 55-

- 6O-

'- 65-

- 70-

- 75-

~— 80-

- 85-

VISUAL CLASSIFICATION
and Remarks

^foft

1
Y#<

End Boring at 44'

Install Well Gl 12 at 44'

SOIL PROPERTIES"
qu

(qa)
rt«n

u LL PL 0

^



W A R Z Y N
LOG OF TEST BORING

Project Mn.n.eb*gQ JRftctonutton landfill

Location . . . . . . RocMord, Illinois
ONE PIERCE PLACE • SUITE 1110, ITASCA, ILL. 60U3 • TEL(312) 773-8484

Boring No. .............Gill........
Surface Elevation .....7.5O.
Job No. J3MQ
Sheet ..........l........of ........2............

/" SAMPLE
No.

Rec
(In.) Moist M Depth

—

— 5-

~— 10-

- 15-

- 20-

'- 25-

- 30-

r 35~

- 40-

VISUAL CLASSIFICATION
and Remarks

See Boring Log G1I3A for 0-49'

(Continued)

WATER LEVEL OBSERVATIONS
While Drilling
Time After Dri
Depth to Water
Depth to Cave i

S i
Iling

n

Up<>n Completion of Drilling . , ,,.,.....

I

V The Gratification line* represent the approxiMte boundary between soil

SOIL PROPERTIES^
q«

(qa)
(tsf)

U LL PL D

GENERAL NOTES
Start 11/2/81 End
Driller ..................... Chief
Logger. __ .......... Editor
Drill Method ..RB...jr/J

11/3/.81
....MG.......Rig.CME.......
._ „_ . 550
>.ML__...........................

J



W A R Z Y N
LOG OF TEST BORING

Project WIpnebagQ RecUroattQn Landfill

Location ... .Rockford, Illinois
ONE PIERCE PLACE • SUITE 1110, ITA5CA, ILL. 60143 • TEL(312) 773-8484

Boring No. .............G113.........
Surface Elevation ....759,5!
Job No. 13169...............
Sheet ..........l.......of ........1............

r SAMPLE
Ho.

V

Rec
Hn.)

Moist N Depth

'- 45-

'— 50-

—

'- 55-

- 60-

'- 65-

- 70-

'- 75-

'- 80-

- 85-

VISUAL CLASSIFICATION
and Remarks

End boring at 49*

Install Well Gil 3 3148.5'

SOIL PROPERTIES^
v

(qa>
f tsf)

U U PL D

^



WARZYN
LOG OF TEST BORING

Project Winnebago Reclamation Landfill

Location ......... Bockford, Illinois
SUITE 1110, ITASCA, ILL. 60143

Boring No. G113A _
Surface Elevation ......7.60,0..
Job No...................131.60...............
Sheet ...........l........of ........!......_..

ONE PIERCE PUCE TEU312) 773-8484

r SAMPLE
No.

1

2

3

4

5

6

7
Rl

Rec
(in.)

18

18

10

8

10

8

0

Holtt

D

D

M

M

M

M

N

8

27

37

100

82

100
-78"

50/
0"

Depth

—

—

- 5-

—

—

—

- 15-

E~ 20~

r 30~

— 35-

- 40-

VISUAL CLASSIFICATION
and Remarks

*'. ***•

•' .«*.

•*"."

• .- .*

•*".'

P

I

Soft, Black SILT Topsoil, Some Fine Sand
(ML)
Soft, Brown Black SILT, Some Sand, Some
Play (Ml.)
Loose, Brown Fine to Medium SAND, Little
Silt (Possible FilH (SP)
Medium Dense, Yellow Brown Fine to
Medium SAND, Some Silt (Possible Fill) (SP)

Dense, Brown Fine to Coarse SAND, Some
Fine Gravel (SW)

Granite Chip in Spoon Tip

Brown Silty Clay with Coarse Sand in Tip

Light Yellow Brown DOLOMITE Bedrock
Run 1: 35-42'; 94% Recovery of Light
Yellow Brown, Medium Hard Fractured,
Vuggy DOLOMITE; Vertically Fractured
36.1-38.3'; Vugs Range from Pinhole to 0.5*
dia., No Water Loss; RQD - 100%
Run 2: 42-50'; 83% Recovery of Light

SOIL PROPERTIES^
(qa) V LL PL D

WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling
Time After Dril
Depth to Water
Depth to Cave i

2 i
ling

a

Jpcm Completion of Drilling . Start 10/2
Driller

¥ Logger

8/8.7 End
Chief

10/18/87

Editor _ . „ _
igCME....

55CL_.
Drill Method RB w/ DM-RC

V Th* stratification lines represc^ types and the transition nay be
nt the approximate bouidary between soilgradual. ...................... ——— ..... -.. . ~ . ^-^



W A R Z Y N
LOG OF TEST BORING

Project .W1.8.n.cb*g0JRecl«ni«t|oR Landfill

Location .............. Rockford, Illinois
ONE PIERCE PLACE • SUITE 1110. 1TASCA, ILL. 60U3

Boring No. ......Gil 3A_
Surface Elevation ......760,0...
Job No...................131.60...............
Sheet..........1....... of ........1............

"̂

TEU312) 773-8484 y
r SAMPLE

No.

R2

R3

R4

R3

V

Rec
(in.) Hoist N Depth

—

— 45-

'— 50-

- 55-

- 60-

- 65-

- 75-

'- 80-

- 85-

VISUAL CLASSIFICATION
and Remarks

777f

§*///ftra%
%%
§

%̂

%v&m%m

1m%
m
%%
mwmww
m

Yellow Brown Medium Hard, Fractured,
Vuggy DOLOMITE; Vugs Range from
Pinhole to 0.25" dia.; Little if any Water
Loss, RQD - 93.7%
Run 3: 50-54'; 100% Recovery of Light
Yellow Brown, Medium Hard, Fractured
Vuggy DOLOMITE; Vertically Fractured
50-7-51.5', hard White Chert Layers at 50.5'
(2') and 52' (1.5") Vugs range from Pinhole
to 1.0"; Water Loss of 200 gals, RQD - 16.6%

Run 4: 54-64', 80% Recovery of Light Brown
Medium Hard Fractured Very Vuggy
DOLOMITE; Vugs Range from Pinhole to
1.0"; Water Loss of 400 gal; RQD - 87.5

Run 5: 64-74' 100% Recovery of Light
Yellow Brown Medium Hard, Fractured,
Vuggy DOLOMITE, Vugs Range from
Pinhole to 0.25"; Water Loss of 250 gal; RQD
- 58.3%

End Boring at 75'

Install Well G113A at 75'

SOIL PROPERTIES^
qu

(qa)
r t if)

u LL PL 0

J



W A R Z Y N
LOG OF TEST BORING

Project WinnebagQ Reclamation Landfill

Location .............Bockford, Jllllools., .
ONE PIERCE PLACE • SUITE 1110. 1TA5CA, ILL. 60143

Boring No. .............G114.........
Surface Elevation .755,4,
Job No...13160...............
Sheet ..........l........of ........2.........._

TEL(312) 773-8484

(^ SAMPLE
No.

1

2

3

Rl

R2

Rec
(In.)

14

16

5

Hoist

M

M

M

N

11

68

75/
5

Depth

—

- 5-

r 1&~

- 15-

- 20-

- 35-
I

— 40-

VISUAL CLASSIFICATION
and Remarks

:}

•" .** *
•' .•' '

'*. •*" '

•* .•' •

m̂
%
%'///.«?
^
§
€=w%%
m,w,
W<y$

m0%

%

1
HS/M
Wi
Ml

Soft Black Sandy STI/T Topsoil (SM)
Loose, Dark Brown SILT, Some Fine to
Medium Sand, Some Clay (ML)

Medium Dense, Red Brown Fine to
SAND, Some Silt, Trace Fine Grave

Very Dense, Yellow Brown Fine to
SAND, Some Fine to Coarse Gravel,
Silt (SW)

Weathered DOLOMITE Bedrock, So
Chips in Mud Return

Run 1: 19-29'; 100% Recovery of Li
Yellow Brown, Medium Hard, Fract
Slightly Vuggy DOLOMITE; Chert I
19.5* (!"); Thin Interbedded Chert &
from 21.5-22.5'; Vugs Range from F
1.0"; No Water Loss; RQD - 78.3%

Run 2: 29-39*; 100% Recovery of Li
Yellow Brown, Medium Hard, Fract
Slightly Vuggy DOLOMITE; Vertica
Fractured 33.4-34.4'; Gravel Size Pit
35.9-36.8', Water Loss 200 gab; RQI
58.3%

Run 3: 39-46'; 93% Recovery of Yel
Brown, medium Hard, Fractured Slij
Vuggy DOLOMITE; Chert Layer at
(2.5"); Gravel Size Pieces at 41.3-42.1
Water Loss of 150 gals; RQD - 42.8C

(Continued)

WATER LEVEL OBSERVATIONS
While Drilling
Time After Dril
Depth to Water
Depth to Cave i

2_Ji6.0 1
ling

n

Jp<»n Completion of Drilling 36.2

z
\ The stratification lines represent the approximate boundary between soil

Medium
1(SP)

Coarse
Trace

me Chert

ght
ured
-ayer @
:ams
'inhole to

ght
ured,
lly
ces
5-

low
jhtly
40.5'
D';
16

SOIL PROPERTIES^
<*>

(qa)
(t«f)

U LL PL 0

GENERAL NOTES
Start 11/3/.8Z End
Driller ..................... Chief
Logger ..................... Editor
Drill Method ..R»..yr/.JP

11/3/8.7.
.....MG...... RigCME.....
..... _.„... 550,....
>M-RC•»

...............................J



W A R Z Y N
LOG OF TEST BORING

Project Mnft«b*g0 Reclamation Landfill

Location.................Ro.cJk.fo.rd,..nUjR.oh.
OME PIERCE PLACE • SUITE 1110. 1TASCA, ILL. 60143 • TEU312) 773-6484

Boring No. .......... G114 ....._
Surface Elevation ......7.55,.4._
Job No...................m$0.............__
Sheet.... ...2 ......of ........2 ....,..._

r SAMPLE
-=n

V

I Rec
(In.) Moist N Depth

- 45-

—

I

- 50-

- 55-

- 60-

'- 65-

'- 70-

'- 75-

'- 80-

- 85-

VISUAL CLASSIFICATION
and Remarks

777,

%
W

1
§w/

f

End Boring at 46'

Install Well Gl 14 at 46'

SOIL PROPERTIES^
qu

<qa)
rtsfi

W LL PL D

X



W A R Z Y N
LOG OF TEST BORING

Project Mnnebagp Reclamation

Location............... Rockford, Illinois
SUITE 1110, ITASCA, ILL. 60143

Boring No. .............G115........
Surface Elevation .....726.5L
Job No...................13160...............
Sheet ..........l........of ........1............

ONE PIERCE PLACE TEU312) 773-8484

(^ SAMPLE
No. S Rec

(in.)

.—— !i 1 is

J_
2 | 16

3 | 12

4 1 18

Hofst

M

M

W

W

N

10

16

7

46

Depth

—

- 5-

'— 10-

- 15-

- 20-

~ 30~

'- 35-

- 40-

I

i_'j ;i '
•!••!••:

'•')$'.
'tf'f.

'. i •!

I l l
I'.i.i
'.i.i
r.i.

VISUAL CLASSIFICATION
and Remarks

Soft, Brown Sandy SILT Topsoil, Little
Vegetation Pnwihle I.enrhat* Sp.ep (SM)
Loose, Black Silty SAND & Pea GRAVEL
(GM)

1 Loose, Light Brown SILT, Some Clay (ML)

Interbedded Depositional Very Fine SAND,
SILT and Fat CLAY Lenses (CH-MH)

Dense, Gray Black Mottled Fine to Medium
SAND, Some Silt, Trace Clay (SM)

End Boring at 20*

Install Well Gl IS at 21*

SOIL PROPERTIES^

r t t f i
w LL PL 0

WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling
Time After Dril
Depth to Water
Depth to Cave i

2 14.0 1
ling

n

Urx>n Completion of Drilling 16.4 Start 10/2
Driller

3/37 End 10/23/8.7
Chief _ MG R

* Logger ,,, Editor
Drill Method 4.25" ID HSA

—
ig.CMR......

SSCL.......
\ The stratification lines represent the approximate boundary between sofl /



r

W A R Z Y N

^- ———————————————— ONE

(" SAMPLE
No. Rec

(In. Hoist N Depth

— 10-

- 15-

r 20~

~— 25-

r 35~

P

L

PIE

LOG OF TEST BORING
reject Moneb*go Feclaro»tlon L*odnil ....... .

ocation .......... .Rockford. Illinois . . . . . . .

RCE PLACE • SUITE 1110. ITASCA. ILL. 60143 • TEL(312)

VISUAL CLASSIFICATION
and Remarks

See Boring Log G116A for 0-14'

Blind HSA Drilling

End Boring at 14'

Install Well Gil 6 at 13.5'

Boring N
Surface I
Job No.

o. .............Gl
Elevation

L16 _
711.4

131(50
Sheet . ........1. ...... of 1

773-8484 ———————— ————— S

SOIL PROPERTIES^
Cqe> w LL PL D

WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling
Time After Dril
Depth to Water
Depth to Cave i

2 i.o i
ling

a

Jpon Completion of Drilling 4.6 Start 10/2
Driller

Z Logger

7/8.7 End
Chief
Editor

10/2.7,
.....M.G

(.8.7
R

Drill Method 4.25" ID HSA

igCME......
55ft...

\ The stratification inet represent the approximate boundary between soil I



W A R Z Y N
LOG OF TEST BORING

Project W.inaebtgQ Reclamation Landfill

Location............... Rockford, Illinois
SUITE 1110. 1TA5CA, ILL. 60K3

Boring No. . G116A...
Surface Elevation ... .7.11,4.
Job No. U1«L
Sheet....... ...1.... ....of .....2............

ONE PIERCE PLACE TEU312) 773-5484

f,.
1 1

SAMPLE
> Rec
•Cin.)

1 18

2 1 15

3 | 18

4 | 18

5 | 18

6 | 7

7 | IS

8 | 14

Moftt

W

w

W

w

w

w

w

w

N

13

21

30

70

58

100
/9

40

60

Depth

£
•*.

Z s-

— 10-

'- 15-

'- 20-

'- 35-

- 40-

VISUAL CLASSIFICATION
and Remarks

i
ri
r,
r'i

I! Soft, Dark Black Mollic SILT Topsoil (ML)

j
i
i

\VV

1 1

ri
ri
ri
r;
ri
ri
i
i

ri
ri
ri
ri
ri
ri
ri
ri
ri
ri
ri
ri
rji
ri

i
\
\
\
\
i
i
i
i
i
i
j
j
j
'i
j
.i
.i
.(
j
j
j
i

Loose, Gray Black Fine to Medium SAND,
Some SILT (SM)

Medium Dense, Yellow Brown Fine to Coarse
SAND, Some Fine to Coarse Gravel, Little
Silt (SW)

Very Dense, Light Brown Fine to Coarse
SAND, Some Silt, Some Fine to Coarse
Gravel (SW)

(Continued)

SOIL PROPERTIES^
<*j

(qa)
(tsf)

w LL PL D

WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling
Time After Dri
Depth to Water
Depth to Cave i

2 5.0 1
ling

n

LJpc>n Completion of Drilling 3.6 Start 10/2
Driller

7/8.7 End 1.0/2.7/8.7
Chief MG RieCME

3? Logger Editor
Drill Method 4.2S" ID HSA

55.0.......

\ The stratification lines represent the approximate bondary between soil



W A R Z Y N
LOG OF TEST BORING

Project Mnncb«KO..R«e.l«w.».tloB Landfill

"-N

Location................ Rocfcford, Illinois
OME PIERCE PLACE • SUITE 1110. ITASCA, III. 60143 • TEK312) 773-8484

Boring No. ..........G116A......
Surface Elevation ......711,4.
Job No...................13160...............
Sheet ..........l.......of ........Z...........

r SAMPLE
No.

9

V

Rec
(In.)

18

Hoist

W

N

75

Depth

—

- 45-

—

'- 50-

~ 55~

- 60-

'- 65-

'- 75-

'- 80-

- 85-

VISUAL CLASSIFICATION
and Remarks

ri i
I'.'.i

End boring at 45*

Install wellG116A at 43'

SOIL PROPERTIES^
(qa>

(tsf)
W LL PI D

^



W A R Z Y N
LOG OF TEST BORING

Project .WinnebagoJRecUmiMlon Landfill...

Location .......... .. Rockford.
ONE PIERCE PLACE • SUITE 1110, ITASCA, ILL. 60U3 • TEU312) 773-6W

Boring No. .............G117........._
Surface Elevation ......7Z1 ,£.._
Job No...................13160............._._
Sheet...........1........of ........1.............

/" SAMPLE
Ho.

1

2

3

4

5

6

Rec
(in.)

18

18

12

18

Hoist

D

M

W

W

W

N

44

32

32

43

Depth

—

_

'- 5-

'- 10-

* ,r— 15-

'- 20-

'- 30-

'- 35-

— 40-

VISUAL CLASSIFICATION
and Remarks

sr/
'•.'»•'»>••.•
•:»'
*>•'.•
'••»»'*••'.'
'•1+«*••.•

•'••*
«K-V
•'••*
*>••.-
•••^•*•..-.•
' '.'*•

'.•'•'

.•'.•

'_ .-'.'

.•".•

Thin Dark Brown Silty SAND Topsoil (SM)

Dense, Light Brown Fine to Coarse SAND &
Coarse GRAVEL (GW)

Dense, Light Brown Fine to Coarse SAND,
Trace Fine Gravel (SW)

Dense, Brown Fine to Coarse SAND, Little to
Some Fine to Coarse Gravel, Little Silt (SW)

End Boring at 25*

Install Well Gl 17 at 23.5*

•

SOIL PROPERTIES^
q"

(qa)
(t*f)

w LL PL D

WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling
Time After Dril
Depth to Water
Depth to Cave i

2.14.5 \
ling

n

10 m
LJpo
In.

n Completion of Drilling 14.5 Start 10/1
Driller

17* ? Logger

3/8.7 End
......... Chief
.......... Editor

U/U
Cft

m
.__ RigCMJE__

55« __
Drill Method 4.25" ID HSA

V Th« stratification lines represent th« approximate boundary between soil ...,.„..,..._..._,„..,„ J



W A R Z Y N
LOG OF TEST BORING

Project WlnnebagQ .Reclamation Landfill.

Location ........... .Rockford. Illinois
OME PIERCE PIACE • SUITE 1110. ITASCA, til. 60143 • TEU31Z) 773-8484

Boring No. G118..........._
Surface Elevation ......71.5,5......
Job No. 13160
Sheet . ..1. of ........1................

/" SAMPLE
No.

1

2

3

4

5

6

Rec
(in.)

3

18

15

12

Hoist

M

M

W

W

W

W

N

13

28

45

40

26

29

Depth

—

_

Z 5-

l

~ 10~

_

- 15-

- 20-

- 35-

- 40-

VISUAL CLASSIFICATION
and Remarks

!•;;•;•

i*>*>+\<»« ^*>*>*"*•».* ̂*>*>»• ±
\Vv

1 Black Silty Sand Topsoil (SM)

Light Brown Fine to Coarse SAND, Some
Fine to Coarse Gravel (SW)

Very Stiff, Brown Lean CLAY, Some Silt
(CL)

Dense, Light Brown Fine to Coarse
GRAVEL, Some Fine to Coarse Sand, Trace
Silt (GW)

Medium Dense, Light Brown Medium to
Coarse SAND, Trace Silt, Little Fine Gravel
(SP)

End Boring at 30*

Install well Gil 8 at 13.5*

SOIL PROPERTIES"
qu

(qa)rt>n
u LL PL D

WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling
Time After Dril
Depth to Water
Depth to Cave i

2 5.0 1
ling

n

14 h
[Jp<3
n

in Completion of Drilling 7.8 Start 10/1
Driller

6.5' ? Logger

3/8.7 End 10/U/8.7
........_ Chief ___CJL.... RigCME
.._..._ Editor _ _... 550.

Drill Method 4.25" ID HSA
\ The stratification line* represent the approximate boundary between soil



W A R Z Y N
LOG OF TEST BORING

Project MQntbago..RccUrn«tlon Landfill

Location.............Rockford,
ONE PIERCE PLACE • SUITE 1110. ITASCA, ILL. 60143 • TEL(312) 773-848*

Boring No. G118A....
Surface Elevation ......715,5..
Job No................. JSlifiiL'J..'..."
Sheet...........I ........of .......!........_

(" SAMPLE
No. Rec

(in.)

1 | 10

2 | 14
£ j

Hoist

W

W

N

42

68

Depth

~ 5~
X
I
'- 10-

~ 15~

- 20-

'- 25-

r 30~

— 35-

— 40-

VISUAL CLASSIFICATION
and Remarks

.* *
* * * * *

* *
^" *

.•* *

See Boring Log G118 for 0-30*

Dense, Reddish Light Brown Medium to
Coarse SAND, Some Fine Gravel, Trace Silt
(SP)

(Continued)

SOIL PROPERTIES^
qu

(qs)
(tsfi

u LL PL D

WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling
Time After Dril
Depth to Water
Depth to Cave i

2 6.5 1
ling

n

Jpon Completion of Drilling 7.8 Start 10/1
Driller

? Logger

4/87 End 10/1.4/87
......... Chief ._..CJL.._ Rig£MEL_
._ Editor .... _ 550

Drill Method RB w/ DM
\ The stratification lines represent the approximate boundary between toil J



W A R Z Y N
LOG OF TEST BORING

Project Munelwgft JRecUmttlon..inndfill...

Location........... Rocklord, Illlopls
ONE PIERCE PUCE • SUITE 1110, ITASCA, ILL. 60143 • TEK312) 773-8484

Boring No. .. ....G118A ....
Surface Elevation .....715,5.
Job No...................131.60...............
Sheet ..........2 ......of ........1...........

/"" SAMPLE
No. I Rec

(In.)

. — ,
3 |.

V

-

Hoist

w

N

32

Depth

— 45-

r 50-

I~ 55~

— 60-

'- 70-

'- 75-

- 85-

VISUAL CLASSIFICATION
and Remarks

•* ••'."

End Boring at 45'

Install Well Gl ISA at 43'

SOIL PROPERTIES^

ft«f> w Lt PL D

J



W A R Z Y N
LOG OF TEST BORING

Project W|nn«b«gQ Reclamation JUndflll

Location .............. Rockford,. Illinois..................
ONE PIERCE PLACE • SUITE 1110. ITASCA, ILL. 60143

Boring No. ........Gil8R.
Surface Elevation
Job No...................13.160...........
Sheet.........!.....of ........1........

TEU312) 773-8484

r SAMPLE
No. Kec

(in.) Hoist N Depth

—

- 5-

~— 10-

- 15-

'- 20-

r 25~

r 30-

i" 35~

— 40-

VISUAL CLASSIFICATION
and Remarks

Hollow Stem Augered to IS', No Samples.
Refer to Log Gl 18 for Detailed Subsurface
Information

End Boring at IS'

WATER LEVEL OBSERVATIONS
While Drilling
Time After Dril
Depth to Water
Depth to Cave i

2 i
ling

n

Jpon Completion of Drilling . . „

I

\ The stratification lines represent the approximate boundary between toil

SOIL PROPERTIES^
<qa> U LL PL D

GENERAL NOTES
Start ..$/9/S8_ End
Driller _...JETI_. Chief

.mm.
.......LS........ R

Logger....... Editor......... .......
igSUO

Drill Method. HSA. . . . . . . . . . .



W A R Z Y N
LOG OF TEST BORING

Project WlonebAgQ Reclamation Landfill...

Location ............. Bockford,
ONE PIERCE PLACE • SUITE 1110, 1TASCA. ILL. 60143 • TEU312) 773-8484

Boring No. ............ G119.........
Surface Elevation ......717,5
Job No...................131*0...............
Sheet ..........l........of ........1............

f" SAMPLE
No.

1

2

3

4

Rec
(In.)

4

10

12

Hofst

D

M

H

19

49

26

52

Depth

-

—

'— 5-

E 10-
Z

~ 15~

—

'— 20-

'- 25-

'- 30-

- 35-

- 40-

VISUAL CLASSIFICATION
and Remarks

I iT
*»• .•
•'•i**>••.•
•'••*^k-V
•'••*•,.-.-
•;'^

tiTTJ
TiJ
TiJ
TJ
T'T
TJ
TJr^r
TJ
TjJr«r
Ti1-i i i
i'i i
r.i.i

Dark Brown Silty SAND Topsoil (SM)
Medium Dense, Light Brown to Brown Fine
to Coarse SAND and Fine to Coarse
GRAVEL (GW)

Dense, Light Brown Fine to Coarse SAND
and Fine to Coarse GRAVEL, Some Silt
(GM)

Very Dense, Medium to Coarse SAND, Trace
Fine Gravel, Some Silt (SM)

End Boring at 20'

Install Well G 1 19 at 18'

«

SOIL PROPERTIES^
qu

(qa)
(t*n

V u PL 0

WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling
Time After Dri
Depth to Water
Depth to Cave i

2 11.0 i
ling

n

LJpo n Completion of Drilling 10.3 Start 10/2
Driller

¥ Logger

1/1? End 10/11/8.7
........... Chief .__J.G......RigCME_...

Editor 550
Drill Method 4.2S" ID HSA

\ The »t ratification line* rcprexnt the approximate boundary between toil . . . . . . J



W A R Z Y N
LOG OF TEST BORING

Project Mnnebigo ReeUroatloo Landfill...

Location ............,Bockfotd...IIHnoU
OME PIERCE PLACE • SUITE 1110, 1TASCA, I I I . 60U3 • TEK312) 773-8484

Boring No. ..... G119A.._._
Surface Elevation ......71L5.._..
Job No.13MO..................
Sheet ..........l........of ........!........_.....

/" SAMPLE
No.

1

2

3

4

Rec
(in.)

8

0

10

8

Moist

w

w

w

w

N

100
/14

51

39

30/

Depth

- 5-

1"

- 15-

- 20-

— 25-

— 30-

_

~ 35~

VISUAL CLASSIFICATION
and Remarks

•' ,•"/

;' f ' *

'* •"*•"

'* •*".*

*."""'

". *̂,*

*. ***•"

'*. *"*•*

**. ̂ *-*

"". **"""

See Boring Log G119 for 0-20*

Very Dense, Medium to Coarse SAND, Some
Fine Gravel, Trace Silt (SP)

Dense, Fine to Coarse SAND, Some Fine to
Coarse Gravel, Some Silt (SW)

(Continued)

SOIL PROPERTIES^
<*j

(qa)
(tsf)

u LL PL 0

WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling
Time After Dri
Depth to Water
Depth to Cave i

2 11.0 1
Iling

n

LJpc.n Completion of Drilling 10.4. Start 10/?
Driller

X Logger

2/87 End 10/22/87
_....._. Chief .....M.G...._ RigCMK....
......... Editor .............. 550

Drill Method RB w/ DM
V The stratification line* represent the approximate boundary between soil .



W A R Z Y N
LOG OF TEST BORING

Project Wlonebago .RwlanmtloB landfill

Location........... .Rockford, IMinoU
ONE PIERCE PLACE • SUITE 1110. 1TASCA, lit. 60K3 • TEU312) 773-8484

Boring No. ........ G119A.....
Surface Elevation ......717,5.
Job No.................13160..............
Sheet ..........l.......of ........2............

r SAMPLE
No.

V

Rec
Cln.) Moist N

3"

Depth

b*

'- 50-

—

- 55-

~- 60-

'- 65-

~ 75~

'- 80-

- 85-

VISUAL CLASSIFICATION
and Remarks

'. ' !" "

End Boring at 49'

Install Well Gl 19A at 48*

SOIL PROPERTIES^

£\ u LL PL D

^



W A R Z Y N
LOG OF TEST BORING

Project Mnnebago Reclamation Landfill

Location.............. Rockford, Illinois
OME PIERCE PLACE • SUITE 1110, 1TASCA, ILL. 60143 • TEK312) 773-8«a«

Boring No. .........
Surface Elevation .....747,6
Job No......13MQ...............
Sheet ..........l........of ........1...........

r SAMPLE
Ho. I

—— L-n

Rec
(In.)

1 | 10

2 1 15

3 |18

4 I 0

5 |8

6 |5

7 1 2

8 |10

Hoist

D

D

M

M

M

D

D

D

N

19

45

37

100
/O"

64

57

100

100

Depth

—

- 5-

~— 10-

- 15-

— •

- 20-

—

— 25-

'- 30-

~ 35~

VISUAL CLASSIFICATION
and Remarks

*>••.-

i
4k-V

*,.-.-

»m

' •**.*

'* •*"."

•" ••*.*

Loose, Yellow SAND & GRAVEL (Fill) (GP)

Medium Dense, Dark Brown to Black Lean
CLAY, Some Silt (CL)

Dense, Yellow Fine to Coarse SAND and
Fine to Coarse GRAVEL, Trace Silt (GW)

Coarse Rounded GRAVEL, Some Cobbles
(GP)

Very Dense, Yellow Brown Fine to Coarse
SAND, Some Fine to Coarse Gravel, Trace
Silt (SW)

Dolomite Chip in Tip

(Continued)

SOIL PROPERTIES^

r t s f )
w LL PL D

WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling
Time After Dri
Depth to Water
Depth to Cave i

2 41.0
Iling

n
V The stratification

Upc n Completion of Drilling 40.9 Start 10/1
Driller

«/S7End
Chief

Iffl/M/W
...LN...... RiR.CME......

Z Logger Editor
_ Drill Method 4.25" ID HSA

55CL.
nes represent the approxlMte bowdary between soil /



W A R Z Y N
LOG OF TEST BORING

Project WInnebigo .Reclamation Landfill

Location ...... ....Rockford, Illinois
ONE PIERCE PLACE • SUITE 1110. ITASCA, ILL. 60U3 • TEU312) 773-8484

Boring No. P3R
Surface Elevation .....747,<L
Job N o . . . . 1 3 1 M
Sheet ..........1 .......of ........2............

/^ SAMPLE
No.

9

10

V

Rec
(in.)

6

0

Hoist

W

w

N

/ir

100

100

Depth

I

— 45-

'— 50-

— 55-

- 60-

'- 65-

~ 70~

r 75~

- 85-

VISUAL CLASSIFICATION
and Remarks

;V;:V

#
IJ

Very Dense, Yellow Brown Fine to Coarse
SAND, Some Fine to Coarse Gravel, Some
Silt (GM)

End Boring at SO'
Install Well P3R at 48'

SOIL PROPERTIES^
(qa)
ftsf)

U LL PI D

J



W A R Z Y N
LOG OF TEST BORING

Project \Vlnneb»goJteclanmtlop Landfill

Location ........ ...Rockford, .Illinois
ONE PIERCE PLACE • SUITE 1110, ITASCA, 111. 60143 • TEK312) 773-8484

Boring No. .........
Surface Elevation .....748,0
Job No. Ul$Q
Sheet ..........I........of ........2............

(^ SAMPLE
No.

Ree
(In.) MoUt N Depth

~— 5-

'— 10-

'- 15-

'- 20-

~ 25~

'- 30-

r 35~

— 40-

VISUAL CLASSIFICATION
and Remarks

See P3R Boring Log for 0-50'

(Continued)

WATER LEVEL OBSERVATIONS
While Drilling
Time After Dri
Depth to Water
Depth to Cave i

2 41.0 1
ling

n

Jpcin Completion of Drilling 40.9

I

\ Th« stratification line* repraMnt tlM.approxlMt* boundary between soil

SOIL PROPERTIES^
<>"

<qa)
(t>fi

W LL PL 0

GENERAL NOTES
Start 10/15/8.7 End
Driller ____ Chief

10715/8.7
.....MG._...R

Logger .. _ Editor. _ ._ „
Drill Method mjr/..DM._.....

••—

igCMSL...
5.5Q.__....

— /



W A R Z Y N
LOG OF TEST BORING

Project .WinneoagQ Reclamation Landfill

Location ........ .. .Bockford,. IlUncto
OME PIERCE PLACE • SUITE 1110, 1TASCA, III. 60143 • TEU312) 773-8484

Boring No. ..........
Surface Elevation ......748,0.
Job No....................UlSQ...............
Sheet ..........l.......of ........2............

r SAMPLE
No.

1

2

3

4

V

Rec
(in.)

10

12

6

12

Hoist

W

W

w

w

N

67

100

100
/1U

100
Try

Depth

- 45-

~- 50-

- 55-

—

- 65-

-

_

- 70-

—

'— 75-

'— 80-

- 85-

VISUAL CLASSIFICATION
and Remarks

r^r
TiT
Tjf"iJ
TsT
TiJ

ts
r^r
TU
TiT
TiT
TiJ
"il

Very Dense, Yellow Brown Fine to Coarse
SAND, Some Fine to Coarse Gravel, Some
Silt (GM)

End Boring at 70*
Install well P4R at 68*

SOIL PROPERTIES^
(qa) U U PL 0

^



W A R Z Y N
LOG OF TEST BORING

Project Wlnneb«8« R<cl»ro«tJpp

Location......... Rockford, Illinois
ONE PIERCE PLACE • SUITE 1110. ITASCA, III. 60U3 • TEL(312) 773-SW

Boring No. B15P „
Surface Elevation ......741,1.
Job No...................1316Q
Sheet ..........l........of ........2............

r SAMPLE
No. Rec

(tn.) Moitt N Depth

—

'- 10-

'- 15-

r 20"

'- 25-

'- 30-

l

'- 35-

- 40-

VISUAL CLASSIFICATION
and Remarks

Blind Mud Rotary Wash Boring to 48.5'

(Continued)

WATER LEVEL OBSERVATIONS
While Drilling
Time After Dril
Depth to Water
Depth to Cave i

2 33.0 1
ling

n

LJpc n Completion of Drilling 33-0

X

\ The stratification linn raprtMot th« approximate bowdary betMMn soil

SOIL PROPERTIES^
(qa)
rmfi

U LL M. D

GENERAL NOTES
Start 10/15/».7End
Driller __ Chief
Logger __ Editor
Drill Method_RB...w/..K

iom
„.„€!

^87
RigCJM

55
(E.......



W A R Z Y N
LOG OF TEST BORING

Project Mnnebftgo. RecUmfltion Landfill..

Location........ Rockford,
OME PIERCE PLACE • SUITE 1110, 1TASCA, ILL. 60U3 • TEU312) 773-848*

Boring No. ............B.15.P............
Surface Elevation .....141,.!.„.
Job No................. JJWO..................
Sheet ..........l.......of ........1...............

r SAMPLE
No. [ Rec

• C l n . )

, ___ .
1 | 6

J_
2 | 2

V

i

Hoist

W

w

N

75

80

Depth

'- 45-

- 50-

'- 55-

- 60-

~- 65-

'- 70-

'- 75-

'- 80-

- 85-

VISUAL CLASSIFICATION
and Remarks

%i,

\

Very Dense, Brown SILT, Some Fine to
Coarse SAND, Trace Fine Gravel (ML)

Very Dense Yellow Weathered DOLOMITE
Bedrock

Dolomite Chip in Spoon Tip

End Boring at 63*

Install well B1SP at 63'

SOIL PROPERTIES^
qu

«P>it»t i
u LL PL D

X



APPENDIX B

WELL CONSTRUCTION DETAILS
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Winnebago Reclamation Landfill
Elevations are in feet referenced to mean sea level (MSI)

These elevations supercede those reported on well construction logs in Appendix B

DrIUtd
Boring No. By

6113
C113A
6114
6115
6116
C116A
6117
6118A
C118R
6119
6119A
P1
P3R
P4R
P6
P7
P8
P9
NW-101
MW-102
MU-103
NW-104
MW-105
MU-106
NU-107

WE I
WE I
WE I
WE I
WEI
WE I
WEI
WEI
WEI
WEI
WEI
ECJ
WEI
WEI
ECJ
ECJ
ECJ
ECJ
ECJ
ECJ
ECJ
ECJ
ECJ
ECJ
ECJ

Difference
between

Top of Old New Old
Outer Top of Top of and new

Total Total Length Top of Bottom Casing Inner Inner inner
Year Well Screen of sand Screen of Screen Elevation Casing Casing casing
Drilled Oepth(ft) Length(ft) Pack (ft)Elevation Elevation 8/89 Elevation Elevation Elevations

1987
1987
1987
1987
1987
1987
1987
1987
1988
1987
1987
1984
1987
1987
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984

48.S
75

45.5
21

13.5
43

24.5
43
14
18
48
35

49.2
69.3
50
31
36
51
100
54

59.5
135
76
60
150

10
5
10
10
10
5
10
5
10
10
5
5
10
5
5

10
10

12
12
12
13

11.5
15
16
9
12

14.5
13
7
14
14
6.5

12.5
13

721.4
690.0
719.9
715.9
707.9
673.4
707.4
677.5

NA
709.5
674.5
695.3
708.4
683.7
692.0

684.7
674.7

711.4
685.0
709.9
705.9
697.9
668.4
697.4
672.5

699.5
669.5
690.3
698.4
678.7
687.0

674.7
664.7

762.29
762.85
758.25
729.3
713.92
714.23
723.61
718.39
717.93
720.44
720.19
728.06
749.74
749.98
740.31

748.77
749.12

751.65
757.16
753.47
727.47
750.62

762.23
762.86
758.07
729.03
713.83
714.12
723.42
718.24

NA
720.34
720.17
727.65
749.59
749.82
739.53
728.75
748.12
748.60
799.20
760.64
751.10
756.58
752.89
725.85
749.92

762.22
762.89
758.11
729.03
713.76
714.06
723.25
718.21
717.61
720.22
720.04
727.69
749.58
749.80
739.71

748.18
748.67

751.17
756.72
752.82
725.89
749.78

0.01
-0.03
-0.04

0
0.07
0.06
0.17
0.03
NA

0.12
0.13
-0.04
0.01
0.02
-0.18

-0.06
-0.07

-0.07
-0.14
0.07
-0.04
0.14

Water
Illinois State Table«W
Plane Coordinates Piezo
(West Zone) or clay

Northing Easting well-B

2001424.2
2001430.9
2001576.1
2001246.0
2002021.0
2002021.5
2002550.2
2002786.7
2002790.5
2003118.7
2003126.2
2002055.9
2001897.3
2001885.1
2001315.9

2001247.4
2001239.5

2001600.2
2000842.5
2001584.6
2002065.6
2002727.9

801720.9 W
801714.8 B
801486.1 W
800020.5 W
798812.1 W
798806.7 B
799202.4 W
799607.4 B
799604.1 W
799226.0 W
799230.3 B
799343.5 B
799552.5 W
799555.9 B
801016.8 B

W
803790.9 B
803766.6 B

B
B

804573.4 B
803563.5 B
803041.1 B
799325.6 B
802233.5 B



E L E V . 763.20

DEPTH 30**

ELEV. 731

DEPTH 32*'

ELEV.

DEPTH

729

44'
ELEV. 717.3

DEPTH

ELEV.

XA/ARZYN

C1SK»N«KOIfM<a INC

C!

MONITORING WELL CONSTRUCTION INFORMATION

JOB NO. 13160.11___________

BORING/WELL NO. G112__________

DATE ________11/4/87__________

CHIEF/UNIT MG/CME 550

1. PROTECTIVE CASING

LOCKING

2. CONCRETE SEAL

3. TYPE OF SURFACE SEAL (IF INSTALLED)
Granular & Powder Bentonite_______

4 soi in PIPF TYPF Stainless Steel - 10'
<K iULiU rift l Y K t ^l./io-i-raH gtool _ ?fi

SOLID PIPE LENGTH 36 ft.

JOINT TYPE SLIP/GLUED(THREADED
w/Teflon Tape

5. TYPE OF BACKFILL Quick Gel. Bentonite

HOW INSTALLED FREMI
FROM SURFACE

6. TYPE OF LOWER SEAL (IF INSTALLED)
Bentonite Pellets

7. SCREEN TYPE
Contineus Wrap

SCREEN LENGTH 10.8'

SLOT-SIZE 0.010" LENGTH 10-0 ft.

SCREEN DIAMETER 2" * in.

8. TYPE OF BACKFILL AROUND SCREEN
______030 Flint Sand

9. TYPE OF BACKFILL None

10. DRILLING METHODS 7/8" Uash Bore 0-24'
HQ Core 24-44'

11. ADDITIVES USED (IF ANY)
Mud 0-24'____ __

DATEWATER LEVEL

*ALL DEPTHS MEASURED FROM GROUND SURFACE.
** UNCERTAIN,MEASUREMENT DIFFICULTIES.



ELEV. 762.11s
ELEV. 762.23

&
STICK-UP 2'3 ft
ELEV. 759.9

<D
fefex _.'•!*-?i_3Mi?TP»>A?3^ v-v;V<

DEPTH 33**

ELEV. 727

DEPTH 35**

ELEV. 725

DEPTH 48.5'

WAnZYIM

ELEV. 711.4

DEPTH_______

ELEV.

MONITORING WELL CONSTRUCTION INFORMATION

JOB NO. 13160.11

BORING/WELL NO. ____

DATE H/2/87

G113

CHIEF/UNIT MG/CME 550

1. PROTECTIVE CASING

LOCKING

2. CONCRETE SEAL

3. TYPE OF SURFACE SEAL (IF INSTALLED)
____Granular Bentonite

4. SOLID PIPE TYPE

SOLID PIPE LENGTH 40 ft.

JOINT TYPE SLIP/GLUEDCjHREADED

Quick Gel
5. TYPE OF BACKFILL Bentonite Grout

HOW INSTALLED TREMII
FROM SURFACE

6. TYPE OF LOWER SEAL (IF INSTALLED)
Bentonite Pellets

Continuous Wrap
7. SCREEN TYPE stainless Steel

SCREEN LENGTH 10.8'

SLOT-SIZE 0-010" LENGTH
2

10 ft.

SCREEN DIAMETER in.

8. TYPE OF BACKFILL AROUND SCREEN
_____#30 Flint Sand_______

None9. TYPE OF BACKFILL ____________

10. DRILLING METHOD 3 7/8" Wash Bore

11. ADDITIVES USED (IF ANY)
_____Drilling Mud

WATER LEVEL 41-r DATE H/3/87

*ALL DEPTHS MEASURED FROM GROUND SURFACE.
** UNCERTAINjMEASUREMENT DIFFICULTIES.



ELF.V. 762.71

ELEV. 762.86

STICK-UP 2.9 ft.

ELEV. 760.0

WARZYIM

<D

MONITORING WELL CONSTRUCTION INFORMATION

JOB NO. 13160.11______________

BORING/WELL NO. G113A_____________

DATE 10/30/87

CHIEF/UNIT MG/CME 550

1. PROTECTIVE CASING

LOCKING

2. CONCRETE SEAL

3. TYPE OF SURFACE SEAL (IF INSTALLED)
_____Granular Bentom'te________

a. <ni in PTPP TYPF Stainless Steel - 40'4. SOLID PIPE TYPE 6a1vjn1-aod steel

SOLID PIPE LENGTH 72 ft.

JOINT TYPE SLIP/GLUED<JHREADED

5. TYPE OF BACKFILL

HOW INSTALLED

Quick Gel Bentom'te
————————Grout •

7ROM SURFACE

6. TYPE OF LOWER SEAL (IF INSTALLED)

Rentom'te Pellets__________________
Continous Wrap Stainless

7. SCREEN TYPE <;tPPi_____________

SCREEN LENGTH 5.4'

SLOT-SIZE 0.010" LENGTH

2

ft.

SCREEN DIAMETER in.

8. TYPE OF BACKFILL AROUND SCREEN
#30 Flint Sand

9. TYPE OF BACKFILL None

10. DRILLING METHOD j '̂

11. ADDITIVES USED (IF ANY)

_____nrinino Mud 0-33'

WATER LEVEL 41.3' DATE H/2/87

*ALL DEPTHS MEASURED FROM GROUND SURFACE.



ELEV. 757.94

DEPTH 31**
ELEV. 724

DEPTH__31**

ELEV. 722

DEPTH
ELEV. 709.9

DEPTH

ELEV.

WARZYN

IMC

MONITORING WELL CONSTRUCTION INFORMATION

JOB NO. 13160.11______________

G114____________BORING/WELL NO.

DATE _______11/3/87
CHIEF/UNIT MG

1. PROTECTIVE CASING

LOCKING

2. CONCRETE SEAL

3. TYPE OF SURFACE SEAL (IF INSTALLED)
______Granular Bentonite_______

Stainless Steel - 10'
4. SOLID PIPE TYPE ^i^ni7PH SI-PP! - 27'

SOLID PIPE LENGTH 37 ft.

JOINT TYPE SLIP/GLUEDQIHREADED

Quick Gel
5. TYPE OF BACKFILL Bentonite Grout

HOW INSTALLED
SURFACE

6. TYPE OF LOWER SEAL (IF INSTALLED)
Bentonite Pellets

Continous Wrap
7. SCREEN TYPE Stainless Steel

SCREEN LENGTH _______10.8'

SLOT-SIZE n.mn- LENGTH 10
2

ft.
SCREEN DIAMETER in.

8. TYPE OF BACKFILL AROUND SCREEN
#30 Flint Sand

9. TYPE OF BACKFILL None

10. DRILLING METHOD Hash Bore to 19'
Kock wring 19-46

11. ADDITIVES USED (IF ANY)
_____Drilling Hud to 19'_____

WATER LEVEL 36'2' DATE ]1/4/37

*ALL DEPTHS MEASURED FROM GROUND SURFACE.
** UNCERTAIN,MEASUREMENT DIFFICULTIES.



ELF.V. 728.96

DEPTH 3.0

ELEV. 723.9

DEPTH 8.0'

ELEV. 718.9

DEPTH 2T

ELEV. 705.9

DEPTH 21'

ELEV.

WARZYIM

MONITORING WELL CONSTRUCTION INFORMATION

JOB NO. 13160.11

BORING/WELL NO. nil

DATE _____ in/?fi/R7

5

CHIEF/UNIT ME/PUP
1. PROTECTIVE CASING

LOCKING

2. CONCRETE SEAL

3. TYPE OF SURFACE SEAL (IF INSTALLED)
Powder Bentonite

A cm in DTDC4. SOLID PIPE qai
Steel - 10'

/ 00"1 - ?'
SOLID PIPE LENGTH

JOINT TYPE

5. TYPE OF BACKFILL Cuttings

HOW INSTALLED REMI
FROM SURFACE

6. TYPE OF LOWER SEAL (IF INSTALLED)
Granular & Powder Bentonite_______

7. SCREEN TYPE Continous Wrap Stainless
—————————————————Steel

SCREEN LENGTH i n a *

SLOT-SIZE 0.010" LENGTH

SCREEN DIAMETER 2

10 ft.

in.

8. TYPE OF BACKFILL AROUND SCREEN
Natural Cave-in & #30 Flint Sand

9. TYPE OF BACKFILL

10. DRILLING METHOD

None

4V HSA

11. ADDITIVES USED (IF ANY)
None

WATER LEVEL ' DATE

"ALL DEPTHS MEASURED FROM GROUND SURFACE.



ELF.V. 713.69

WARZYW

MONITORING WELL CONSTRUCTION INFORMATION

JOB NO. 13160.11

BORING/WELL NO. __

DATE 10/27/87

G116

CHIEF/UNIT MG/CME 550

1. PROTECTIVE CASING

LOCKING

2. CONCRETE SEAL

3. TYPE OF SURFACE SEAL (IF INSTALLED)
Granular Bentonite________

4. SOLID PIPE TYPE _

SOLID PIPE LENGTH

Galvanized Steel

5 ft.

JOINT TYPE SLIP/GLUEDOHREADED

5. TYPE OF BACKFILL

HOW INSTALLED

None

TREMI]
FROM SURFACE

6. TYPE OF LOWER SEAL (IF INSTALLED)
Granular Bentonite

7. SCREEN TYPE Continous Wrap Stainless
Steel

SCREEN LENGTH 10.3'

SLOT-SIZE 0.010" LENGTH 10 ft.

SCREEN DIAMETER 2 in.

8. TYPE OF BACKFILL AROUND SCREEN
Natural Cave in & #30 Flint Sand

9. TYPE OF BACKFILL

10. DRILLING METHOD

None

4V HSA

11. ADDITIVES USED (IF ANY)
___________Mnnp______

WATER LEVEL 4.7' DATE
10/30/87

*ALL DEPTHS MEASURED FROM GROUND SURFACE.



ELEV. 714.02

STICK-UP 2.7 ft.

VA/ARZYN

MONITORING WELL CONSTRUCTION INFORMATION

JOB NO. 13160.11

BORING/WELL NO.

DATE

G116A

10/27/87

CHIEF/UNIT MG/CME 550

1. PROTECTIVE CASING

LOCKING

2. CONCRETE SEAL

3. TYPE OF SURFACE SEAL (IF INSTALLED)
Granular Bentonite

4. SOLID PIPE TYPE _

SOLID PIPE LENGTH

Stainless Steel

40 ft.

JOINT TYPE SLIP/GLUEpgHREADED
w/Teflon Tap

^uick Gel

gcntonite Grout5. TYPE OF

HOW INSTALLED TREMI
TROM"SURFACE

6. TYPE OF LOWER SEAL (IF INSTALLED)
________Bentonite Pellets______

7 SCREEN TYPE Continuous Wrap Stainless

SCREEN LENGTH 5.4'__________

SLOT-SIZE n mn- LENGTH

SCREEN DIAMETER ?

ft.

in.

8. TYPE OF BACKFILL AROUND SCREEN
Natural Cave-in & #30 Flint Sane

9. TYPE OF BACKFILL None

10. DRILLING METHOD 4V HSA

11. ADDITIVES USED (IF ANY)
None

WATER LEVEL 4.8' OATE "10/30/37

*ALL DEPTHS MEASURED FROM GROUND SURFACE.



ELF.V. 723.38

DEPTH 6.5'

ELEV.

DEPTH 8.51

ELEV. 71.1,4

DEPTH 24-5'
ELEV. 697.4

DEPTH 25'

ELEV. 696.9

WARZYIM

<D

MONITORING WELL CONSTRUCTION INFORMATION

JOB NO. 13160.11

G117BORING/WELL NO. ______

DATE 10/13/87

CHIEF/UNIT CB/CME 55

1. PROTECTIVE CASING

LOCKING

2. CONCRETE SEAL

3. TYPE OF SURFACE SEAL (IF INSTALLED)
Granular Bentonite

4. SOUO PIPE TYPE - ]0'

SOLID PIPE LENGTH 15 ft.

JOINT TYPE SLIP/GLUED(JHREADED

Quick Gel
5. TYPE OF BACKFILL Bentonite Grout

HOW INSTALLED
ROM SURFACE

6. TYPE OF LOWER SEAL (IF INSTALLED)
Bentonite Pellets

——————continOUS Wrap
7. SCREEN TYPE Stainless Steel

SCREEN LENGTH

SLOT-SIZE C

1Q.4'

SCREEN DIAMETER

LENGTH

2

10 ft.

in.

8. TYPE OF BACKFILL AROUND SCREEN
030 Washed Flint Sand & Cave-in

9. TYPE OF BACKFILL Cave-in

10. DRILLING METHOD 4*t HSA

11. ADDITIVES USED (IF ANY)
None

WATER LEVEL DATE

*ALL DEPTHS MEASURED FROM GROUND SURFACE.



ELEV. 717.93

CD

DEPTH NA

ELEV.

DEPTH 14.0'
ELEV.________

DEPTH 15.Q'

ELEV.

WARZYN

•MOIMMR1MO MO

DEPTH 2.0*

ELEV.______

•©

MONITORING WELL CONSTRUCTION INFORMATION

JOB NO. 13160

BORING/WELL NO. G118R

DATE 6/9/88

CHIEF/UNIT LS/913Q

1. PROTECTIVE CASING

LOCKING

2. CONCRETE SEAL

3. TYPE OF SURFACE SEAL (IF INSTALLED)
________Bentonite Pellets

4. SOLID PIPE TYPE Stainless Steel

SOLID PIPE LENGTH 6-°

JOINT TYPE SLIP/GLUE

5. TYPE OF BACKFILL Flint Sand

HOW INSTALLED - TR£MK—._
SURFACE

6. TYPE OF LOWER SEAL (IF INSTALLED)
_________NA______________

7. SCREEN TYPE Stainless Steel

SCREEN LENGTH 10.0'_______

8. TYPE OF BACKFILL AROUND SCREEN
130 Flint Sand

9. TYPE OF BACKFILL Cave-In

10. DRILLING METHOD HSA ____

11. ADDITIVES USED (IF ANY)
None

WATER LEVEL 5' DATE 6/9/88

ft.

SLOT-SIZE 0.010" LENGTH 9.5 ft.

SCREEN DIAMETER 2.0__________in.

*ALL DEPTHS MEASURED FROM GROUND SURFACE.



ELEV. 717.82

WARZYN

MONITORING WELL CONSTRUCTION INFORMATION

JOB NO. 13160.11_______________

G113BORING/WELL NO. ___

OATE 10/14/87

CHIEF/UNIT CB/CME 55

1. PROTECTIVE CASING

LOCKING

2. CONCRETE SEAL

3. TYPE OF SURFACE SEAL (IF INSTALLED)
Granular Bentonite

4. SOLID PIPE TYPE _

SOLID PIPE LENGTH

Stainless Steel

ft.

JOINT TYPE SLIP/GLUEDUHREAOED
w/fe?

5. TYPE OF BACKFILL None

HOW INSTALLED FREMIJ
FROM SURFACE

6. TYPE OF LOWER SEAL (IF INSTALLED)
Bentonite Pellets

7. SCREEN TYPE _

SCREEN LENGTH

Continous Wrap Stainless
————————————Strcl

10.3'

SLOT-SIZE 0-010" LENGTH 10

2

ft.

SCREEN DIAMETER in.

8. TYPE OF BACKFILL AROUND SCREEN
030 Flint Sand_________

9. TYPE OF BACKFILL Cave-in

10. DRILLING METHOD 4V HSA

11. ADDITIVES USED (IF ANY)
None

WATER LEVEL 7.9' DATE 10/26/87

*ALL DEPTHS MEASURED FROM GROUND SURFACE.



ELEV. 718.13

DEPTH 33.5'

ELEV. 682.0

DEPTH 34'
ELEV.

DEPTH

681.5

43'
ELEV. 672.5

DEPTH 45'

ELEV.

WAHZYIM

MONITORING WELL CONSTRUCTION INFORMATION

JOB NO. 13160.11

BORING/WELL NO. __

DATE 10/14/87

G113A

CHIEF/UNIT CB/CME 55

1. PROTECTIVE CASING

LOCKING

2. CONCRETE SEAL

3. TYPE OF SURFACE SEAL (IF INSTALLED)
Granular Bentonite

4. SOLID PIPE TYPE _

SOLID PIPE LENGTH

Stainless Steel

40 ft.

JOINT TYPE SLIP/GLUED(THREADED
w/TefTorTTape"

5. TYPE OF BACKFILL

HOW INSTALLED

Bentonite Grout

FROM SURFACE

6. TYPE OF LOWER SEAL (IF INSTALLED)
_______Bentonite Pellets______

7. SCREEN TYPE Continous Wrap Stainless
Steel

SCREEN LENGTH 5.4'__________

SLOT-SIZE n.mn" LENGTH

SCREEN DIAMETER 2

ft.

in.

8. TYPE OF BACKFILL AROUND SCREEN
Natural Sand & Gravel Cave-in g50Flint

9. TYPE OF BACKFILL Natural
3 7/8" Roller Bit 4"Casir

10. DRILLING METHOD uach Rnr» _______

11. ADDITIVES USED (IF ANY)
Drilling Mud - Quick Gel ______

WATER LEVEL DATE

*ALL DEPTHS MEASURED FROM GROUND SURFACE.



ELEV. 720.25

DEPTH

DEPTH

DEPTH

5.5

ELEV. 712.Q
5.5'

ELEV. 711.5

18'

WARZYIM

ELEV. 699.5

DEPTH_______

ELEV.

MONITORING WELL CONSTRUCTION INFORMATION

JOB NO. 13160.11______________
G119BORING/WELL NO. ____

DATE 10/21/87

CHIEF/UNIT JG/CME 550

1. PROTECTIVE CASING

LOCKING

2. CONCRETE SEAL

3. TYPE OF SURFACE SEAL (IF INSTALLED)
____Granular Bentonlte__________

4. SOLID PIPE TYPE Stainless Steel

SOLID PIPE LENGTH 10 ft.

JOINT TYPE SLIP/GLUED<JHREADED
w/Teflon Tape

5. TYPE OF BACKFILL Natural Sand &

HOW INSTALLED
Grav<

TREM1
FROM SURFACE

6. TYPE OF LOWER SEAL (IF INSTALLED)
Bentonite Pellets______________

7. SCREEN TYPE rnntinous Wrap Stainless
Steel

SCREEN LENGTH in.a'_____________

SLOT-SIZE 0-010" LENGTH 10 ft.
2SCREEN DIAMETER in.

8. TYPE OF BACKFILL AROUND SCREEN
Natural Cave in & 50# #30 Flint Sand

9. TYPE OF BACKFILL ______

10. DRILLING METHOD 4V HSA

None

11. ADDITIVES USED (IF ANY)
None

WATER LEVEL "-3' DATE 10/26/87

*ALL DEPTHS MEASURED FROM GROUND SURFACE.



ELF.V. 720.2

DEPTH 34'

ELEV.

DEPTH 36'
ELEV. 6R1.5

DEPTH 48'
ELEV. 669.5

DEPTH

ELEV.

WAnZYIM

MONITORING WELL CONSTRUCTION INFORMATION

JOB NO. 13160.11

BORING/WELL NO.

DATE

G119A

10/22/87

CHIEF/UNIT MG/CME 550

1. PROTECTIVE CASING

LOCKING

2. CONCRETE SEAL

3. TYPE OF SURFACE SEAL (IF INSTALLED)
Granular Bentom'te

4. SOLID PIPE TYPE "-V
SOLID PIPE LENGTH 45 ft.

JOINT TYPE SLIP/GLUEDCgREADED
w/TeflorTTape

5. TYPE OF BACKFILL Quick Gel Bentom'te
brout

HOW INSTALLED <£LIR£ ^
SURFACE

6. TYPE OF LOWER SEAL (IF INSTALLED)
_______Bentonite Pellets_______

7. SCREEN TYPE Continous Wrap Stainless
Steel

SCREEN LENGTH 5.4'___________

SLOT-SIZE n.mn" LENGTH 5_

SCREEN DIAMETER 2

ft.

in.

8. TYPE OF BACKFILL AROUND SCREEN
Natural Cave-In & 130 Flint Sand

9. TYPE OF BACKFILL None

10. DRILLING METHOD 3 7/8" Wash Boring

11. ADDITIVES USED (IF ANY)
Drilling Mud

WATER LEVEL 10'5' DATE 10/26/37

*ALL DEPTHS MEASURED FROM GROUND SURFACE.



ELEV. 749.46

DEPTH 30-5 '

ELEV. 717.1

DEPTH 35.5 '

ELEV. 712.1

DEPTH 49.2'

ELEV. 698.4

DEPTH

ELEV.

WARZYIM

MONITORING WELL CONSTRUCTION INFORMATION

JOB NO. 13160.11___________

P3RBORING/WELL NO. _____

DATE ______10/19/37

CHIEF/UNIT MG/CME 550

1. PROTECTIVE CASING

LOCKING

2. CONCRETE SEAL

3. TYPE OF SURFACE SEAL (IF INSTALLED)
Granular Bentonite __

Stainless Steel - 10'
4. SOLID PIPE TYPE Galvanized Steel - 30

SOLID PIPE LENGTH 40 ft.

JOINT TYPE SLIP/GLUED<THREADED
w/ Teflon Tape

5. TYPE OF BACKFILL Quick-Gel, Bentonite

HOW INSTALLED TRt
FROM SURFACE

6. TYPE OF LOWER SEAL (IF INSTALLED)
____Bentonite Pellets__________

7. SCREEN TYPE Continuous Wrap Stainle-

SCREEN LENGTH 10.8'

SLOT-SIZE °-010" LENGTH 10 f t .

SCREEN DIAMETER 2" in.

8. TYPE OF BACKFILL AROUND SCREEN
Natural Cave-in 5 #30 Flint Sand

9. TYPE OF BACKFILL

10. DRILLING METHOD

None

HSA

11. ADDITIVES USED (IF ANY)

———Hene————————

WATER LEVEL 40.9' DATE 10/29/37

*ALL DEPTHS MEASURED FROM GROUND SURFACE.



ELF.V. 749.68

DEPTH

ELEV.

DEPTH

52'

696.0
55'

ELEV. 693.0

DEPTH 69.3'

ELEV. 678.7

DEPTH______

ELEV.

WAHZYN

MONITORING WELL CONSTRUCTION INFORMATION

JOB NO. 13160.11 _____________
P4RBORING/WELL NO. ______

DATE 10/20/87

CHIEF/UNIT JG/CME 550

1. PROTECTIVE CASING

LOCKING

2. CONCRETE SEAL

3. TYPE OF SURFACE SEAL (IF INSTALLED)
Granular Bentonite

4. SOLID PIPE TYPE

SOLID PIPE LENGTH

Stainless Steel - 3
balvanlzed Steel=~

ft.

JOINT TYPE SLIP/GLUED<THREADED
w/Tef

5. TYPE OF BACKFILL Quick Gel. Bentonite

HOW INSTALLED TRE
FROM SURFACE

6. TYPE OF LOWER SEAL (IF INSTALLED)
#25 Bentonite Pellets

7. SCREEN TYPE Continuous Wnap
*) LA It 1 1 £ 5 5 <j tCC *

SCREEN LENGTH 5.4'

SLOT-SIZE 0-010" LENGTH

SCREEN DIAMETER

ft.

2" in.

8. TYPE OF BACKFILL AROUND SCREEN
Natural Cave-in & 130 Flint Sand

9. TYPE OF BACKFILL None

10. DRILLING METHOD 3 7/8" Hash Bore w/ Muc

11. ADDITIVES USED (IF ANY)
______Quick Gel Drilling Mud

WATER LEVEL DATE

*ALL DEPTHS MEASURED FROM GROUND SURFACE.



ELEV. 743.38

DEPTH 52' **

ELEV. 689.1

DEPTH 54'

ELEV. fift?.1

DEPTH 63'
ELEV. 67ft.1

DEPTH

ELEV.

W/ARZYIM

I «M<MM««HNa IMC

•©

<D

MONITORING WELL CONSTRUCTION INFORMATION

JOB NO. 13160.11____________

B-15P________BORING/WELL NO.

DATE ________10/15/87

CHIEF/UNIT CB/CME 55

1. PROTECTIVE CASING

LOCKING

2. CONCRETE SEAL

3. TYPE OF SURFACE SEAL (IF INSTALLED)
_____Granular Bentonite_______

Stainless Steel - 40'
4. SOLID PIPE TYPE Ka1uan1-70H stpgi . ?n'

SOLID PIPE LENGTH 60 ft.

JOINT TYPE SLIP/GLUEDQHREADED
w/Teflon Tape

5. TYPE OF BACKFILL

HOW INSTALLED

Quick Gel, Bentonite
———Grout——

FROM SURFACE

6. TYPE OF LOWER SEAL (IF INSTALLED)

_____Bentonite Pellets________
7 SCREEN TYPE Continuous Wrap Stainless

SCREEN LENGTH 5 -4 '

SLOT-SIZE 0-010" LENGTH 5 ft.

2" in.SCREEN DIAMETER

8. TYPE OF BACKFILL AROUND SCREEN
Cave-in 4 #30 Flint Sand

9. TYPE OF BACKFILL None

10. DRILLING METHOD Wash Bore 3 7/8" Roller——————————————Bit
11. ADDITIVES USED (IF ANY)

Drilling Mud Quick Gel Bentonite

WATER LEVEL - DATE

*ALL DEPTHS MEASURED FROM GROUND SURFACE.
** UNCERTAIN,MEASUREMENT DIFFICULTIES.



APPENDIX C

ANALYTICAL LABORATORY RESULTS



TARGET COMPOUND LISTS



Volatlles

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride

GC/MS METHOD
CLP TARGET COMPOUND LIST

AND DETECTION LIMITS

CAS Number

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2

Acetone
Carbon Dlsulfide
l,l-D1chloroethene
1.1-Dichloroethane
trans-l,2-D1chloroethene
Chloroform
1.2-D1chloroethane
2-Butanone
1,1,1-Tr1chloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodlchloromethane
1,1,2,2-Tetrachl oroethane
l,2-D1chloropropane
trans-l,3-D1chloropropene
Trlchloroethene
Dlbromocloromethane
1,1,2-Tr1chl oroethane
Benzene
c1s-1,3-D1ch1oropropene
2-Chloroethyl Vinyl Ether
Bromoform
2-Hexanone
4-Methyl-2-pentanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl Benzene
Styrene
Total Xylenes

67-64-1
75-15-0
75-35-4
75-35-3
156-60-5
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4
79-34-5
78-87-5

10061-02-6
79-01-6
124-48-1
79-00-5
71-43-2

10061-01-5
110-75-8
75-25-2
591-78-6
108-10-1
127-18-4
108-88-3
108-90-7
100-41-4
100-42-5

Detection
Low

ug/1

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
10
5
10
10
5
5
5
5
5
5

Limits^1)
Low Soil .

Sediment {•*>
ug/kg

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
10
5
10
10
5
5
5
5
5
5



Semi-Volatiles CAS Number

36. Phenol 108-95-2
37. b1s(2-Chloroethyl)ether 111-44-4
38. 2-Chlorophenol 95-57-8
39. 1,3-Dichlorobenzene 541-73-1
40. 1,4-Dichlorobenzene 106-46-7
41. Benzyl Alcohol 100-51-6
42. l,2-D1chlorobenzene 95-50-1
43. 2-Methylphenol 95-48-7
44. bis(2-Chloro1sopropyl)ether 39638-32-9
45. 4-Methylphenol 106-44-5
46. N-N1troso-Oipropylamine 621-64-7
47. Hexachloroethane 67-72-1
48. Nitrobenzene 98-95-3
49. Isophorone 78-59-1
50. 2-Nitrophenol 88-75-5
51. 2,4-01methyl phenol 105-67-9
52. Benzole Acid 65-85-0
53. bis(2-Chloroethoxy)methane 111-91-1
54. 2,4-Dichlorophenol 120-83-2
55. 1,2,4-Trichlorobenzene 120-82-1
56. Naphthalene 91-20-3
57. 4-Chloroaniline 106-47-8
58. Hexachlorobutadiene 87-68-3
59. 4-Chloro-3-methy1phenol 59-50-7

(para-chloro-meta-cresol)
60. 2-Methylnaphthalene 91-57-6
61. Hexachlorocyclopentadiene 77-47-4
62. 2,4,6-Trichlorophenol 88-06-2
63. 2,4,5-Trichlorophenol 95-95-4
64. 2-Chloronaphthalene 91-58-7
65. 2-Nitroaniline 88-74-4
66. Dimethyl Phthalate 131-11-3
67. Acenaphthylene 208-96-8
68. 3-NU roan IHne 99-09-2
69. Acenaphthene 83-32-9
70. 2,4-Oinitrophenol 51-28-5
71. 4-N1trophenol 100-02-7
72. Oibenzofuran 132-64-9
73. 2,4-Dinitrotoluene 121-14-2
74. 2,6-Dinitrotoluene 606-20-2
75. Diethylphthalate 84-66-2

Detection

Water (*)
ug/1
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10

10
10
10
50
10
50
10
10
50
10
50
50
10
10
10
10

Limits^)
Low Soil..
Sediment^5'

ug/kg

330
300
330
330
330
330
330
330
330
330
330
330
330
330
330
330

1600
330
330
330
330
330
330
330

330
330
330

1600
330

1600
330
330

1600
330

1600
1600
330
330
330
330



Semi-Volatlies CAS Number

76. 4-Chlorophenyl Pheny1 ether 7005-72-3
77. Fluorene 86-73-7
78. 4-N1troan111ne 100-01-6
79. 4,6-D1n1tro-2-methy]phenol 534-52-1
80. N-n1trosodipheny 1 amine 86-30-6
81. 4-Bromophenyl Phenyl ether 101-55-3
82. Hexachlorobenzene 118-74-1
83. Pentachlorophenol 87-86-5
84. Phenanthrene 85-01-8
85. Anthracene 120-12-7
86. D1-n-Butylphtha1ate 84-74-2
87. Fluoranthene 206-44-0
88. Pyrene 129-00-0
89. Butyl Benzyl Phthalate 85-68-7
90. 3,3'-D1ch1orobenz1d1ne 91-94-1
91. Benzo(a)anthracene 56-55-3
92. b1s(2-ethylhexyl)phthalate 117-81-7
93. Chrysene 218-01-9
94. D1-n-octyl Phthalate 117-84-0
95. Benzo(b)fluoranthene 205-99-2
96. Benzo(k)fluoranthene 207-08-9
97. Benzo(a)pyrene 50-32-8
98. Indeno(l,2,3-cd)pyrene 193-39-5
99. D1benz(a,h)anthracene 53-70-3
100. Benzo(g,h,1)perylene 191-24-2

Detection
Low

ug/1

10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

Limits W
Low Soil
Sediment^/

ug/kg
330
330
1600
1600
330
330
330

1600
330
330
330
330
330
330
660
330
330
330
330
330
330
330
330
330
330



Pesticides

101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor Epoxide
Endosulfan I
Oieldrin
4, 4' -DOE
Endrin
Endosulfan II
4,4-DDD
Endosulfan Sulfate
4, 4 '-DOT
Endrin Ketone
Metnoxycnlor
Chlordane
Toxaphene
AROCLOR-1016 •
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254

CAS Number

319-84-6
319-85-7
319-86-8
58-89-9
76-44-8
309-00-2
1024-57-3
959-98-8
60-57-1
72-55-9
72-20-8

33213-65-9
72-54-8

1031-07-8
50-29-3

53494-70-5
72-43-5
57-74-9

8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1

Detection
Low

Water I**'
ug/1
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.5
0.5
1.0
0.5
0.5
0.5
0.5
0.5
1.0

Limits W
Low Soil

Sediment \'i
ug/kg

8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
16.0
16.0
16.0
16.0
16.0
16.0
16.0
16.0
80.0
80.0
160.0
80.0
80.0
80.0
80.0
80.0
160.0

126. AROCLOR-1260 11096-82-5 1.0 160.0



Notes:

(1) Detection limits listed for soil/sediment are based on wet weight. The
detection limits calculated by the laboratory for soil/sediment will be
on dry weight basis and will be higher.

(2) Medium Water Detection Limits (DL) for Volatile CLP Target Compounds
are 100 times the individual Low Water RDL.

Medium Soil/Sediment DL for Volatile CLP Target Compounds are 100 times
the individual Low Water DL.

Medium Water DL for Semi-Volatile CLP Target Compounds are 100 times
the individual Low Water DL.

5) Medium Soil/Sediment DL for Semi-Volatile CLP Target Compounds are 60
times the individual Low Soil/Sediment DL.

6) Medium Water DL for Pesticide CLP Target Compounds are 100 times the
individual Low Water DL.

7) Medium Soil /Sediment DL for Pesticide CLP Target Compounds are 15 times
the individual Low Soil/Sediment DL.

Specific detection limits are highly matrix dependent. The detection
limits listed herein are provided for guidance and may not always be
achievable.

[cac-79-13]



Hazel ton
GC Method

Parameter List

Chloromethane
Vinyl Chloride
Chloroethane
Bromomethane
1,1-Dichloroethene
Dichloromethane
trans-1,2-Oi chloroethene
1,1-Dichloroethane
ci s-1,2-Dichloroethene
Chloroform
1,1,1-Tri chloroethane
Carbon tetrachloride
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
2-Chloroethylvinyl ether
ci s-1,3-Di chloropropene
trans-1,2-Dichloropropene
1,1,2-Tri chloroethane
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Bromoform
1,1,2,2-Tetrachloroethane
1.3-Dichlorobenzene
1.4-01Chlorobenzene
1,2-D1chlorobenzene
Benzene
Toluene
Ethyl benzene
m and p-Xylene
o-Xylene
Styrene

V160R08JAH PARAMETER LIST



ELEMENTS DETERMINED BY INDUCTIVELY COUPLED PLASMA EMISSION
OR ATOMIC ABSORPTION (AA) SPECTROSCOPY

Required
Detection Level

Metal; ____(ug/1)_______

Alunrium 200
Antimony 60
Arsenic 10
Barium 200
Beryllium 5
Cadmium 5
Calcium 5000
Chromium 10
Cobalt 50
Copper 25
Iron 100
Lead 5
Magnesium 5000
Manganese 15
Mercury 0.2
Nickel 40
Potassium 5000
Selenium 5
Silver 10
Sodium 5000
Thallium 10
Vanadium 50
Zinc 20

[cac-79-14]



Attachment 1

QUALITY CONTROL REQUIREMENTS FOR ANALYSES PERFORMED
BY WARZYN AT PAGEL'S PIT LANDFILL

PARAMETER AUDIT FREQUENCY* LIMITS

Arsenic

Barium

Cadmium

Lab blank
Duplicate

Calibration
check STD

Matrix spike
EPA QC Reference

STD

Lab blank
Duplicate

Calibration
check STD

Matrix spike
EPA QC Reference
STD

Lab blank
Duplicate
Calibration
check STD

Matrix spike
EPA QC Reference

1 per set
1 per 10
1 per 10 and
end of run

1 per 10

1 per set

1 per set
1 per 10
1 per 10 and
end of run
1 per 10
1 per set

1 per set
1 per 10
1 per 10 and
end of run

1 per 10

1 per 10

<0.005 mg/L

10X or <0.005 mg/L

90-110X recovery

85-1 151 recovery

95X confidence
Interval

<0.010 mg/L

10X or <0.005 mg/L

90-1 10X recovery

85-115X recovery

85-115X recovery

<0.0005 mg/L

10X or <0.005 mg/L

90-110X recovery

85-115X recovery

95X confidence
• . *

STO



QUALITY CONTROL REQUIREMENTS FOR ANALYSES PERFORMED
BY WARZYN AT PAGEL'S PIT LANDFILL

Chloride Indicator blank 1 per set
Tltrant standard-
ization

Check standard

Duplicate
Matrix spike
EPA QC Reference
Standard

2 per tltrant
solution
1 per 10 and
end of run

1 per 10
1 per 10
1 per set

<0.25 ml tltrant

<5X RPD

90-110X recovery

<10X or 1 mg/L
85-1151 recovery

95X confidence
Interval

Total Alkalinity Tltrant standard-
ization
Lab Blank

Check standard

Duplicate
Matrix spike
EPA QC Reference
STD

Total Phenol1cs Lab blank
Duplicate
Calibration
check STD
Matrix spike
EPA QC Reference
STD

Dally - 2 per
tltrant solution
1 per set
1 per 10 and
end of run
1 per 10
1 per 10
1 per set

1 per set
1 per 10
1 per 10 and
end of run
1 per 10
1 per set

<5X RPD
<5 mg/L
90-1101 recovery

10X or <10 mg/L

85-115X recovery
95X confidence
Interval

<0.005 mg/L

10X or <0.005 mg/L

90-110X recovery

85-115X recovery

95X confidence
Interval



QUALITY CONTROL REQUIREMENTS FOR ANALYSES PERFORMED
BY WARZYN AT PAGEL'S PIT LANDFILL

Total Cyanide Lab blank

Duplicate
Calibration
check STD

Matrix spike

EPA QC Reference
STD

1 per set

1 per 10
1 per 10 and
end of set

1 per 10
1 per set

*Frequendes apply to each matrix Individually.
RCV/nml/KDF
[mml-108-88a]
12660.08

< 0.005 mg/L

10X or <0.005 mg/L
85-1152 recovery

85-115X recovery
95X confidence
Interval



OPPENDIX C

The following appendix lists results of analyses performed on samples
collected at and in the vicinity of the Uinnebago Reclamation
Landfill. Values are reported where measurement methods used provided
measurable quantities of target analytes. Where target compounds were
not detected, spaces are left blank.

COMPOUND GROUP DESIGNQTIONS

The following group designations are used within tables in this
append!x.

VOC Volatile Organic Compounds

SVOC Semi-Volatile Organic Compounds

P/PCB Pesticides and PCBs

MTL Metals and Cyanide

IND Indicator Parameters

TVOft Tentatively Identified Volatile Organic Compounds

TBNA Tentatively Identified Semi—Volati1e Organic Compounds

Lists of target compounds making up the VOC, SVOC, P/PCB and MTL
groupings are attached.

DflTfl QUflLIFIER DEFINITIONS

The following defines symbols used in qualifying results of analyses.
Results may have been qualified by the performing laboratory or as
part of data validation. If data are qualified, the qualifiers are
presented with results. For results of groundwater analyses, the data
validation qualifier (DVQ) and laboratory qualifier (LQ) are presented
together, separated by a slash (i.e., DVG/LQ). For other analyses,
the data qualifiers are presented separately.

Data Qualifiers for Oroanics flnalvses and Indicator Parameters

U The material was analyzed for, but not detected. The
associated numerical value is the estimated sample
quantitation limit.

J The associated numerical value is an estimated quantity
because quality control criteria were not met.

R Quality control indicates that the data are unusable
(compound may or may not be present).

\.



Q No analytical result.

N Presumptive evidence of the presence of the material
(tentative identification).

Data Qualifiers for Inorganics analyses

U Indicates that the element Mas analyzed for but not
detected.

E Indicates a value estimated but not reported due to the
presence of interferences.

s Indicates value determined by Method of Standard Addition.

N Indicates spike sample recovery is not within control
limits.

* Indicates duplicate analysis was not within control limits.

•*• Indicates the correlation coefficient for method of
standard additions is less than 3.995.

M Indicates duplicate results exceed control limits.

)(

Cal \\oro -•,



DATA QUALIFIER DEFINITIONS

The foil owing qualifiers are used by data validation personnel. The code
letters are listed below with associated definitions.
INORGANIC

U -
J -

R -

Z -

UJ -

The material was analyzed for, but was not detected.
The associated numerical value is an estimated quantity
because quality control criteria were not met.
Quality control indicates that the data are unusable
(compound may or may not be present). Resampling and/or
reanalysis is necessary for verification.
No analytical result.
Sample was analyzed, but not detected. The associated
numeric value is an estimated quantity because quality
control criteria were not met.

B - Found in blank.

ORGANIC

U -

J -

R -

N -

NJ

UJ -

The material was analyzed for, but was not detected.
The associated numerical value is an estimated quantity.
The data are unusaL'i" (compound may or may not be present).
Resampling and reanalysis is necessary for verification.
Presumptive evidence of presence of material.
Presumptive evidence of the presence of the material at an
estimated quantity.
The material was analyzed for, but was not detected. The
associated numeric value is an estimated quantity because
quality control criteria were not met.



LABORATORY QUALIFIER DEFINITIONS

The following qualifiers are used by laboratories performing the analyses.
The 7 qualifiers defined below are not subject to modification by the
laboratory.

INORGANIC

[ ] -*If the result is a value greater than or equal to the
instrument detection limit but less than the contract-required
detection limit, report the value in brackets (i- e-» [10]).

U - Indicates element was analyzed for but not detected. Report
with the instrument detection limit value (e.g., 10U).

E - Indicates a value estimated or not reported due to the
presence of interference. Explanatory note included on
cover page.

S - Indicates value determined by Method of Standard Addition.
N - Indicates spike sample recovery is not within control

limits.'
* - Indicates duplicate analysis is not within control limits.
+ - Indicates the correlation coefficient for method of standard

addition Is less than 0.995.
H - Indicates duplicate injection results exceeded control

limits.
W - Post-digestion spike for Furnace AA analysis is out of

control limits (85-115%), while sample absorbance is less
than 50% of spike absorbance.

METHOD QUALIFIER (Enterl:

"P" for ICP
"A" for Flame AA
"F" for Furnace AA
'CV for Manual Cold Vapor AA
AV" for Automated Cold Vapor AA

"AS" for Semi-Automated Spectrophotometric
"C" for Manual Spectrophotometric
"T" for Titrimetric
"NR" if the analyte is not required to be analyzed

* The [ ] symbol has been replaced in the new SOW with the
symbol "B" for brackets.



LAB QUALIFIERS (cont'd)

ORGANICS

U - Indicates compound was analyzed for but not detected. The
sample quantisation limit must be corrected for dilution and
for percent moisture. For example, 10U for phenol in water
if the sample final volume is the protocol-specified final
volume. If a 1 to 10 dilution of extract is necessary, the
reported limit is 100 U. For a soil sample, the value must
also be adjusted for percent moisture.

J - Indicates an estimated value. This flag is used either when
estimating a concentration for tentatively identified
compounds where a 1:1 response is assumed, or when the mass
spectral data indicate the presence of a compound that meets
the identification criteria but the result is less than the
sample quantisation limit but greater than zero.

C - This flag applies to pesticide results where the GC
identification has been confirmed by GC/MS. Single component
Eesticides > 10 ng/ul in the final extract shall be confirmedy GC/MS.

B - This flag is used when the analyte is found in the associated
blank as well as in the sample. It indicates
possible/probable blank contamination and warns the data user
to take appropriate action. This flag must be used for a TIC
as well as for a positively identified TCL compound.

E - This flag identifies compounds whose concentrations exceed
the calibration range of the instrument for that specific
analysis. If one or more compounds have a response greater
than full scale, the sample or extract must be diluted and
re-analyzed according to the specifications in Exhibit D.
All such compounds with a response greater than full scale
should have the concentration flagged with an "E" on the
Form I for the original analysis. If the dilution of the
extract causes any compounds identified in the first analysis
to be below the calibration range in the second analysis,
then the results of both analyses shall be reported on
separate Forms I. The Form I for the diluted sample shall
have the "OL" suffix appended to the sample number.

D - This flag identifies all compounds identified in an analysis
at a secondary dilution factor. If a sample or extract is
re-analyzed at a higher dilution factor, as in the "E" flag
above, the "DL" suffix is appended to the sample number on
the Form I for the diluted sample, and all concentration
values reported on that Form I are flagged with the "D" flag.



LAB QUALIFIERS (cont'd)

ORGANICS (cont'd)

A - This flag indicates that a TIC is a suspected aldol-
condensation product.

X - Other specific flags and footnotes may be required to
properly define the results. If used, they must be fully
described and such description attached to the Sample Data
Summary Package and the Case Narrative. If more than one is
required, use "Y" and "Z", as needed. If more than five
qualifiers are required for a sample result, use the "X" flag
to combine several flags, as needed. For instance, the "X"
flag might combine the "A", "8", and "D" flags for some
sample.



ROUND 1

GROUNDWATER RESULTS I
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RESULTS OF pH AND SPECIFIC CONDUCTANCE
MEASUREMENTS FOR ROUND 1 SAMPLES

Samole

Leachate

LLA1
LLE7
LLF1
LLK2
LLMHWEST

Groundwater
BIO
Bll
B11A
B9
B12
B13
B14
B15
B15P
B15R
B16
B16A
B4
B6D
B6S
B7
G107
G109
G108
G109A
G110
Gill

DH

7.27
7.54
7.75
7.66
7.54

7.14
7.07
7.15
7.73
6.69
6.84
7.63
6.99
7.52
7.10
7.50
7.73
7.27
7.59
7.56
7.46
7.31
6.67
6.70
7.08
6.95
--

Conductivity
umho/cm

>50,000
27,100
26,200
24,200
19,900

1230
680
840
600
1550
1180
630
4390
660
4130
660
590
860
570
650
730
690
1410
1010
1640
1420
_.

Sample

G112
G113
G113A
G114
6115
G116
G116A
G117
G118
G118A
G119
G119A
MW105
MW106
PI
P3R
P4R
P6
P7

Private
PW1

Surface
SW1
SW2
SW3
SW4
SW5

DH

7.04
6.87
6.89
6.57
6.68
7.06
6.95
7.04
--

7.37
7.43
7.10
7.64
6.45
6.41
7.04
7.57
7.47
7.15

Well
7.25

Water
7.86
7.75
7.88
7.81
7.89

Conductivity
umho/cm

1310
1680
1430
1550
1510
530
780
780
--
410
460
600
640
3310
2200
1010
1380
640
900

660

570
620
610
600
610

V160R08JAH



APPENDIX C Pag« 1
UINNERACO RECLAMATION LANDFILL ROUND 1 GROUNOUATER DATA
ANALYSIS TYPE: GU Indicator* MATRIX: Ground Water

SAMPLE ID: PP-B04-01 PP-B06D-01 PP-B06S-01 PP-B07-01 'P-B09-01 PP-B10-01
SAMPLE DATE: 4/05/88________4/07/88_________4/07/88________ 4/07/88________4/05/88_________4/06/68

COMPOUNDS UNIT

Alkalinity a«/l 553.00 273.00 287.00 321.00 294.00 438.00
Chloride «g/l 9.00 10.00 23.00 23.00 4.00 15.00
Phanol u0/l 9.00



APPENDIX C
UIMNEBAGO RECLANATICW LANDFILL ROUND 1 GftOUNOUATER DATA
ANALYSIS TYPE: GU Indicator* MATRIX: Ground Uattr

SAMPLE ID:
SAMPLE DATE:

PP-B11-01
4/07/88

PP-B11A-01
4/07/88

COMPOUND^

Alkalinity
CMorld*
Ph«n»l

UNIT

•8/1
•B/l
ug/l

379.00
5.00

463.00
9.00

PP-B11A-91
4/07/88

PP-B12-01
4/06/88

460.00
9.00

910.00
22.00
12.00

Page 2

PP-B13-01
4/06/88

PP-B14-01
4/05/88

647.00
28.00

289.00
10.00



APPENDIX C
WINMEBACO RECLAMATION LANDFILL ROUND 1 GROUNOUATER DATA
ANALYSIS TYPE: GU Indicators MATRIX: Ground U.ttr

SAMPLE ID:
SAMPLE DATE:

PP-115-01
4/08/88

Alkalinity
Chloride
Ptwnol

UNIT

•8/1
•9/1
ug/l

1270.00
609.00
25.00

PP-ilSP-01
4/05/88

PP-B1SR-01
4/05/88

PP-B16-01
4/07/88

PP-B16A-01
4/07/88

297.00
14.00

1130.00
477.00
6.00

311.00
19.00

245.00
16.00

Pig* 3

PP-G107-01
4/06/88

377.00
20.00
5.00 J/



APPENDIX C P«ge 4
UINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNDUATER DATA
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water

SAMPLE ID: PP-G107-91 PP-G108-01 PP-G109-01 PP-G109A-01 PP-G110-01 PP-G112-01
SAMPLE DATE: 4/06/88________4/07/88________4/06/88_________4/06/88_____ 4/06/88_________4/06/88

COMPOUNDS UNIT

Alkalinity «0/l 364.00 609.00 848.00 844.00 533.00 569.00
Chloride «/l 20.00 9.00 28.00 62.00 166.00 29.00
Phenol ug/l 10.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 1 CROUNDUATER DATA
ANALYSIS TYPE' CU Indicator* MATRIX: Ground Water

SAMPLE ID:
SAMPLE DATE:

PP-G113-01
4/06/88

Alkalinity
Chlorld*
PhWMl

UNIT

•0/1
•8/1
ug/l

881.00
30.00
9.00 J/

PP-G113A-01
4/06/88

PP-G114-01
4/06/88

PP-C115-01
4/05/88

PP-C116-01
4/05/88

PP-G116A-01
4/05/88

800.00
30.00

855.00
42.00
6.00 J/

816.00
40.00

253.00
7.00

313.00
41.00



APPEMOIX C Page 6
UINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNOUATER DATA
ANALYSIS TYPE: GU Indicator* MATRIX: Ground Utter

SAMPLE ID: PP-G116A-91 PP-G117-01 PP-G118A-01 PP-G119-01 PP-G119A-01 PP-MU105-01
SAMPLE DATE: 4/05/88________4/05/88_________4/05/88________4/04/88_________4/04/86_________4/07/88

COMPOUNDS UNIT

Alkalinity •«/! 303.00 395.00 273.00 282.00 272.00 260.00
Chloride •«/! 40.00 28.00 12.00 3.00 12.00 17.00
Phenol ug/l



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 1 CROUNDUATER DATA
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water

Pag* 7

SAMPLE ID:
SAMPLE DATE:

PP-MW106-01
4/05/88

PP-P1-01
4/05/88

PP-P3R-01
4/05/88

PP-P4R-01
4/05/88

PP-P4R-91
4/05/88

PP-P6-01
4/06/88

COMPOUNDS

Alkalinity
Chloride
Phenol

UNIT

•8/1
•8/1
ue/l

1030.00
430.00
8.00

668.00
252.00

494.00
47.00
6.00

559.00
149.00
6.00

531.00
152.00

273.00
16.00



APPENDIX C Page 8
UINNEBACO RECLAMATION LANDFILL ROUND 1 CROUNDUATER DATA
ANALYSIS TYPE: CU Indicator* MATRIX: Ground Water

SAMPLE ID: PP-P7-01 PP-PU1-01 PP-PU1-91
SAMPLE DATE: 4/05/88________4/08/88________4/08/68

COMPOUNDS UNIT

Alkalinity -8/1 444.00 270.00 Z82.00
Chloride a«/l 44.00 11.00 11.00
Phenol ug/l

(1) Results are reported with qualifier* (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNDUATER DATA

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

Page 1

SAMPLE ID:
SAMPLE DATE:

PP-B04-01
4/05/86

COMPOUNDS UNIT

Chlororoethane ug/l
Vinyl Chloride ug/l
Chloroethane ug/l
Methylene Chloride ug/l
1,1-Dichloroethene ug/l
1.1-Dichloroethane ug/l
Chloroform ug/l
1.2-Oichloroethane ug/l
1,1,1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
Bromodichtoromethane ug/l
1,2-Dichloropropane ug/l
Trichloroethene ug/l
DibromochIoromethane ug/l
1,1,2-Trichtoroethane ug/l
Benzene ug/I
t rans-1,3-D ich I oropropene ug/l
Bromoform ug/l
Tetrachloroethene ug/l
1,1,2,2-Tetrachloroethane ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethyl benzene ug/l
No Compounds Detected ug/l
trans-1,2-Dichloroethene ug/l
cis-1,2-Dichloroethene ug/l
1,4 -Dichlorobenzene ug/l
m and p-Xylene ug/l
o-Xylene ug/l
1,2-Dichlorobenzene ug/l

5.00
3.00

190.00 J/

3.20
310.00 J/

5.70
380.00 J/

0.78
3.60 J/

550.00 J/

3.00 J/

11.00 J/

1200.00 J/

9.70 J/
24.00 J/

PP-B060-01
4/07/88

PP-B06S-01
4/07/88

PP-B07-01
4/07/88

PP-B09-01
4/05/88

PP-B10-01
4/06/88

5.20 5.21

0.59

9.81 R/

0.50

0.28

0.00

6.60 0.40

0.91 J/

1.80 J/

0.32 J/
3.10 J/

0.52 J/

2.50 J/

18.00 J/



APPENDIX C
WINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNDUATER DATA

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

Page 2

SAMPLE ID:
SAMPLE DATE:

PP-B11-01
4/07/88

PP-B11A-01
4/07/88

COMPOUNDS UNIT

Chloromethane • tig/1
Vinyl Chloride ug/l
Chloroethane ug/l
Methylene Chloride ug/l
1,1-Dichloroethene ug/l
1.1-Dichloroethane ug/l
Chloroform ug/l
1.2-Dichloroethane ug/l
1,1,1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
Bromodichloromethane ug/l
1,2-Oichloropropane ug/l
Trichtoroethene ug/l
Dibromochloromethane ug/l
1,1,2-Trichloroethane ug/l
Benzene ug/l
trans-1,3-DichIoropropene ug/l
Bromoform ug/l
Tetrachloroethene ug/l
1,1,2,2-Tetrachloroethane ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
No Compounds Detected ug/l
trans-1,2-Dichloroethene ug/l
cis-1,2-Dichloroethene ug/l
1,A-Dichlorobenzene ug/l
m and p-Xylene ug/l
o-Xylene ug/l
1,2-Dichlorobenzene ug/l

0.38

1.06

0.59

3.00
4.36

1.95

1.38

3.00

5.68

11.10

PP-B11A-91
4/07/88

PP-B12-01
4/06/88

PP-B13-01
4/06/88

2.90
4.93

2.40

1.37

2.99

5.49

10.00

28.20 J/
11.00 J/

12.70 J/

1.87 J/

9.89 J/
7.30 J/

1.97 J/
0.44 J/

5.56 J/

3.79 J/

2.75 J/
93.60 J/
17.60 J/

2.35 J/

33.00 J/
19.00 J/

0.22 J/
17.00 J/

2.00 J/
4.90 J/

7.10 J/
30.00 J/

2.40 J/
0.48 J/

17.00 J/

1.60 J/
2.40 J/

2.30 J/
160.00 J/
7.60 J/

2.10 J/

PP-B14-01
4/15/88

0.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNDUATER DATA

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

Page 3

SAMPLE ID:
SAMPLE DATE:

PP-B15-01
A/08/88

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
1,1-D ichloroethene
1.1-DiChloroethane
Chloroform
1.2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Brornod i ch I oronethane
1,2-0ichIoropropane
Trichloroethene
D i bromochIoromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
Tetrachloroethene
1,1.2.2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
No Compounds Detected
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
1,4-D i chIorobenzene
m and p-Xylene
o-Xylene
1,2-DichIorobenzene

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

7.30

1.94

0.23

3.14
0.58

3.93 J/

1.62 J/
2.63
2.84 J/

13.30 J/
1.39 J/
2.00 J/
2.52 J/

PP-B15P-01
4/05/88

PP-B15R-01
4/05/88

PP-B16-01
4/07/88

PP-B16A-01
4/07/88

1.31

3.57

4.68

2.50

10.10

5.00 J/
11.00 J/

6.37 J/

4.71 J/
4.88 J/

3.34 J/

1.30 J/

11.60 J/
3.75 J/
1.29 J/
1.67 J/
0.14 J/

1.10
0.37

2.70

2.50

0.66

2.10

25.30

9.44

0.92

2.02

1.77

1.24

31.50

PP-G107-01
4/06/88

0.45 J/

0.27 J/

1.94 J/



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNDUATER DATA

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

Page 4

SAMPLE ID:
SAMPLE DATE:

PP-G107-91
4/06/68

COMPOUNDS UNIT

Chloromethane ug/l
Vinyl Chloride ug/l
Chloroethane ug/l
Methylene Chloride ug/l
1,1-Dichloroethene ug/l
1.1-Dichloroethane ug/l
Chloroform ug/l
1.2-Dichtoroethane ug/l
1,1,1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
Bromodichloromethane ug/l
1,2-Dichloropropane ug/l
Trichloroethene ug/l
Dibromochloromethane ug/l
1,1,2-Trichloroethane ug/l
Benzene ug/l
trans-1,3-Dichloropropene ug/l
Bromoform ug/l
Tetrachloroethene ug/l
1,1,2,2-Tetrachloroethane ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
No Compounds Detected ug/l
trans-1,2-Dichloroethene ug/l
cis'1,2-Dichloroethene ug/l
1,4-Dichlorobenzene ug/l
m and p-Xylene ug/l
o-Xylene ug/l
1,2-Dichlorobenzene ug/l

15.40

0.24

O.SO

0.27

2.22

PP-G108-01
4/07/88

0.98
2.10

1.75

2.57

0.75
5.14

5.63

15.90

PP-G109-01
4/06/88

PP-G109A-01
4/06/88

PP-G110-01
4/06/88

PP-G112-01
4/06/88

6.50
3.70
10.50

4.96

3.67
1.51

3.30

0.73

12.80
7.24

0.49

14.40
16.50
4.62

22.40

0.46
0.55

5.12
27.60

2.98 J/

18.90

1.82 J/

3.75
53.20 J/
3.98 J/

1.68 J/
0.23 J/

0.20 NR/E
0.20 NR/E

42.50 J/

4.07 J/

8.99 J/
8.20 J/

15.10 J/

0.72 J/

2.15 J/
2.54 J/
4.07 J/

3.81 J/
10.30 J/

2.35 J/
3.03 J/
0.66 J/

0.40 J/
0.80 J/

0.65 J/



APPENDIX C Page 5
UINNEBAGO RECLAMATION LANDFILL ROUND 1 CROUNOUATER DATA

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

SAMPLE ID: PP-G113-01 PP-G113A-01 PP-G1U-01 PP-G115-01 PP-G116-01 PP-G116A-01
SAMPLE DATE: 4/06/88________A/06/88________4/06/88______ 4/05/88________A/04/88________4/04/B8________

COMPOUNDS UNIT

Chloromethane ug/l
Vinyl Chloride ug/t 3.50 J/ 0.00 NR/ 8.60 J/ 16.00
Chloroethane ug/l 3.10 J/ 0.00 NR/ 11.00 J/ 19.00 1.36
Methylene Chloride ug/l 20.00 J/ 19.10
1,1-Dichloroethene ug/l 0.53 J/
1.1-DiChloroethane ug/l 0.93 J/ 43.80 J/ 8.33 J/ 2.75 1.90
Chloroform ug/l
1.2-Dichloroethane ug/l 1.85 J/ 1.37 J/
1,1,1-Trichloroethane ug/l 3.16 J/ 3.71
Carbon Tetrachloride ug/l
Bromodichloromethane ug/l
1,2-Dichloropropane ug/l 1.47J/ 8.41 J/ 7.90 J/ 0.51
Trichloroethene ug/l 2.30 J/ 80.30 J/ 1.06 J/ 2.50
Dibromoch I oromethane ug/l 0.41 J/ 0.44 J/
1,1,2-Trichloroethane ug/l
Benzene ug/l 1.88 J/ 4.69 J/ 3.70 J/ 2.80 J/
trans-1,3-Dichloropropene ug/l 1.49 J/
Bromoform ug/l
Tetrachloroethene ug/t 4.80 J/ 36.10 J/
1,1,2,2-Tetrachloroethane ug/l 4.52
Toluene ug/l 1.78 J/
Chlorobenzene ug/l 2.23 J/ 6.10 J/
Ethyl benzene ug/l 2.09 J/ 2.13 J/
No Confounds Detected ug/l 0.00
trans-1,2-Dichloroethene ug/l 0.97 J/ 4.99 J/ 2.42 J/
cis-1,2-Dichloroethene ug/l 22.80 J/ 188.00 J/ 2.67 J/ 5.36 9.84
1,4-DiChlorobenzene ug/l 1.09 J/ 5.87 J/ 44.50 J/ 4.50 J/
m and p-Xylene ug/l 1.51 J/
o-Xylene ug/l 1.71 J/ 1.95 J/ 2.31 J/
1,2-DiChlorobenzene ug/l 4.72 J/



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNDUATER DATA

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

Page 6

SAMPLE ID:
SAMPLE DATE:

PP-G116A-91
4/04/88

PP-G117-01
4/04/88

PP-G118A-01
4/05/88

PP-G119-01
4/04/88

PP-G119A-01
4/04/88

PP-MU105-01
4/07/88

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
1.1-0 i chloroethene
1.1-Dichloroethane
Chloroform
1.2-Oichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2 - 0 i ch I oropropane
Trichloroethene
DibromochIoromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
Bromoform
TetrachIoroethene
1,1,2,2-Tetrachloroethane
Toluene
Chtorobenzene
Ethylbenzene
No Compounds Detected
trans-1,2-DichIoroethene
cis-1,2-Dichloroethene
1,4-Dichlorobenzene
m and p-Xylene
o-Xylene
1,2 - D i ch I orobenzene

UMIT
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

4.28

2.73

0.36

0.65

14.90 R/

1.29 J/

0.37 J/

4.95

11.50

0.00 0.00

0.20 J/ 1.60 0.72 J/



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNDUATER DATA

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

Page 7

SAMPLE ID:
SAMPLE DATE:

COMPOUNDS UNIT

Chtoromethane ug/l
Vinyl Chloride ug/l
Chloroethane ug/l
Methylene Chloride ug/l
1,1-Dichloroethene ug/l
1.1-Dichloroethane ug/l
Chloroform ug/l
1.2-Dichloroethane ug/l
1,1,1-Trichtoroethane ug/l
Carbon Tetrachloride ug/l
Bromodichloromethane ug/l
1,2-Dichloropropane ug/l
Trichloroethene ug/l
Dibromochloromethane ug/l
1,1,2-Trichloroethane ug/l
Benzene ug/l
trans-1,3-0ichloropropene ug/l
Bromoform ug/l
Tetrachloroethene ug/l
1,1,2,2-Tetrachloroethane ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
No Compounds Detected ug/l
trans-1,2-Dichloroethene ug/l
cis-1,2-Dichloroethene ug/l
1,4-Dichlorobenzene ug/l
m and p-Xylene ug/l
o-Xylene ug/l
1,2-Oichlorobenzene ug/l

PP-MU106-01
4/04/88

5.20
6.80

2.40

0.65

2.10
5.20

2.60 J/

8.50
7.30 J/
1.20 J/

0.48 J/

PP-P1-01
4/04/88

PP-P3R-01
4/05/88

PP-P4R-01
4/05/88

PP-P4R-91
4/05/88

6.00
6.00

6.90

0.53

3.10
0.44

2.08 J/

0.49

1.30 J/

5.60
5.20 J/

1.00 J/

4.00
4.00

18.80

10.70

0.38

1.19
2.55

1.46 J/

9.69

4.00
2.00

0.33
6.80

0.43
7.90

0.78
7.90

1.40 J/

8.70

35.00
1.00 J/

4.00
2.00

15.00
0.22
7.00

0.39
7.70

0.72
7.90

1.40 J/

8.10

39.00
0.97 J/

PP-P6-01
4/06/88

2.10
4.80

0.39
12.60
0.23

14.90

10.00

62.20



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNDUATER DATA

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

Page 8

SAMPLE ID:
SAMPLE DATE:

PP-P7-01
4/OS/88

PP-PU1-01
4/08/88

PP-PW1-91
4/08/88

COMPOUNDS UNIT

Chlorcxne thane ug/l
Vinyl Chloride ug/l
Chloroethane ug/l
Methylene Chloride ug/l
1,1-Dichloroethene ug/l
1.1-DiChloroethane ug/l
Chloroform ug/l
1.2-Dichloroethane ug/l
1,1,1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
Bromodichloromethane ug/l
1,2-Dichloropropane ug/l
Trichloroethene ug/l
Dibromochloromethane ug/l
1,1,2-Trichtoroethane ug/l
Benzene ug/l
trans-1,3-Dichloropropene ug/l
Bromoform ug/l
Tetrachloroethene ug/l
1,1,2,2-Tetrachloroethane ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethyl benzene ug/l
No Compounds Detected ug/l
trans-1,2-Dichloroethene ug/l
cis-1,2-Dichloroethene ug/l
1,4-Dichlorobenzene ug/l
m and p-Xylene ug/l
o-Xylene ug/l
1,2-Dichlorobeniene ug/l

1.40

1.64

0.21 J/

0.00

0.58

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNDUATER DATA
ANALYSIS TYPE: Semt-Volatiles MATRIX: Ground Water

Page 1

SAMPLE ID:
SAMPLE DATE:

COMPOUNDS UNIT

1,4-Dichlorobeniene ug/l
1,2-Dichlorobenzene ug/l
Acenaphthene ug/l
Dibenzofuran ug/l
bis(2-Ethylhexyl)phthalate ug/l
No Compounds Detected ug/l

PP-B15-01
4/08/88

11.00
3.00 /J
0.60 /J
0.30 /J

PP-B15P-01
4/05/88

0.00

PP-B15R-01
4/05/86

PP-G109-01
4/06/88

PP-G109A-01
4/06/88

PP-G115-01
4/05/88

6.00 /J 9.00 /J 3.00 /J 4.00 /J



APPENDIX C
U1NNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNDUATER DATA
ANALYSIS TYPE: Seni-Volatiles MATRIX: Ground Water

Page 2

SAMPLE ID:
SAMPLE DATE:

PP-G116-01
4/04/88

COMPOUNDS UNIT

1,4-Dichlorobenzene ug/l
1,2-Dichlorobenzene ug/l
Acenapbthene ug/l
Dtbenzofuran ug/l
bU(2-Ethylhexyl)phthalate ug/l
No Compounds Detected ug/l 0.00

PP-G116A-01
4/04/88

0.00

PP-G116A-91
4/04/88

PP-G117-01
4/04/88

PP-G118A-01
4/05/88

PP-HU106-01
4/04/88

0.00 0.00 0.00

12.00

7.00 /J



APPENDIX C Page 3
UINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNDWATER DATA
ANALYSIS TYPF: $*mi-Volatiles MATRIX: Ground Water

PP-P1-01
4/04/88

PP-P3R-01
4/05/88

PP-P4R-OI
4/05/88

PP-P4R-91
4/05/88

SAMPLE ID:
SAMPLE DATE:

COMPOUNDS UNIT

1,4-Dichlorobenzene ug/l 5.00 /J
1,2-Dichlorobenzene ug/l
Acenaph then* ug/1
Dibenzofuran ug/l
bis(2-Ethylhexyl)phthalate ug/l 5.00 /J
No Compounds Detected ug/l 0.00 0.00 0.00

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C Page 1
UINNEBAGO RECLAHATION LANDFILL ROUND 1 GROUNDUATER DATA
ANALYSIS TYPF: Pestirides/PCBs MATRIX: Ground Uater

SAMPLE ID: PP-B15-01 PP-B15P-01 PP-B15R-01 PP-G109-01 PP-G109A-01 PP-G115-01
SAMPLE DATE: 4/08/88________A/05/88________A/05/88________A/06/88 ________A/06/88________A/05/B8

COMPOUNDS UNIT

No Compounds Detected ug/l 0.00 0.00 0.00 0.00 0.00 0.00



APPENDIX C Page 2
WINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNDWATER DATA
ANALYSIS TYPE: Pesticides/PCBs MATRIX: Ground Water

SAMPLE ID: PP-G116-01 PP-G116A-01 PP-G116A-91 PP-G117-01 PP-G118A-01 PP-MW106-01
SAMPLE DATE: 4/04/88________4/04/88________4/04/88______4/04/88________A/05/88________4/04/88

COMPOUNDS UNIT

No Compounds Detected ug/l 0.00 0.00 0.00 0.00 0.00 0.00



APPENDIX C Page 3
UINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNDUATER DATA
ANALYSIS TYPE: Pesticides/PCBs MATRIX: Ground Water

SAMPLE ID: PP-P1-01 PP-P3R-01 PP-P4R-01 PP-P4R-91
SAMPLE DATE: 4/04/86________4/05/88________4/05/BB______ 4/05/88

COMPOUNDS UNIT

No Compounds Detected ujj/l 0.00 0.00 0.00 0.00

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



COMPOUNDS

SAMPLE ID:
SAMPLE DATE:

UNIT

APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNDVMTER DATA

ANALYSIS TYPE: Metals MATRIX: r.round Water

Page 1

PP-B04-01
4/OS/88

PP-B06D-01
4/07/88

PP-B06S-014/07/88 PP-B07-01
4/07/68

PP-B09-01
4/05/88

PP-B10-01
4/06/88

Arsenic
Bari in
Cadnium
Calcium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide, Total

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

10.00
1570.00

0.70
17.00
0.90

29.00
0.70

58.00
0.50

24.00
1.00

30.00
0.30



APPENDIX C
WINNEBAGO RECLAMATION LANDFILL ROUND 1

ANALYSIS TYPE: Hetnls MATRIX:

SAMPLE ID:
SAMPLE DATE:

PP-B11-01
4/07/88

PP-B11A-01 PP-B11A-91
4/07/88

GROUNDUATER DATA
Ground Water

PP-B12-01
4/06/88

Page 2

PP-B13-01
4/06/88

PP-B14-01
4/05/88

COMPOUNDS

Arsenic
Barium
Cadmium
Calciun
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide, Total

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/t
ug/l
ug/l

29.00
1.30

47.00
2.00

37.00
1.60

156.00 102.00 30.00
0.30



SAMPLE ID:
SAMPLE DATE:

COMPOUNDS

Arsenic
Barium
Cactariun
Calcium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide, Total

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

UINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNDUATER DATA
ANALYSIS TYPE: Metals MATRIX: Ground Water

PP-B15-01 PP-B15P-01 PP-B15R-01 PP-B16-01 PP-B16A-01 PP-G107-01
4/08/88 4/05/88 4/05/88 4/06/88 4/07/88 4/06/88

46.00 /N
362.00

46200.00

3530.00

66100.00
41.00
224.00

141000.00

280000.00
3.00 /B

967.00
6.00

3.00 /BN
835.00 51.00 21.00 30.00 /N

8.00 /* 1.00 1.20 0.20
72400.00 122000.00

497.00 /*

41000.00 96600.00
59.00 /* 1230.00 /*

186.00
78800.00

6700.00 194000.00
3.00 /B 5.00 J/B+

1450.00 1970.00
165.00

Page 3



APPENDIX C
WINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNDUATER DATA

ANALYSIS TYPF: Met*Is MATRIX: Brand Water

Page 4

SAMPLE ID:
SAMPLE DATE:

PP-G108-01
4/06/88

PP-G109-01

COMPOUNDS

Arsenic
Bariun
Cadmiu*
Calciun
Cobalt
Copper
Iron
Lead
MagnesiuM
Manganese
Nickel
PotassiUN
Silver
Sodium
Thalliun
Vanadium
Zinc
Cyanide. Total

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

30.00
0.50

PP-G109A-01
4/06/88

PP-G110-01
4/06/88

PP-G112-01
A/06/88

PP-G113-01
4/06/88

172.00 /B
16.00 /*

225000.00

191.00 /*
7.00

72900.00
191.00 /*

14300.00
2.00 J/B+
50.00

5340.00
15.00

2.00 /BN
265.00

193000.00

109.00 /*

107000.00
188.00 /*
87.00

2.00
27300.00

3.00 /B

6340.00
8.00

11.00
560.00 104.00

0.70
114.00
0.70



APPENDIX C
WINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNOUATER DATA

4MIVSIS TYPE: Metets MATRIX: Ground Water

Page 5

SAMPLE ID:
SAMPLE DATE:

PP-G113A-01 PP-G1U-01
4/06/88

COMPOUNDS

Arsenic
BariUN
Cadmium
Calcium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Thalliun
Vanadium
Zinc
Cyanide, Total

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

120.00
0.60

742.00

PP-G115-01
A/05/88

PP-G116-01
4/05/88

PP-G116A-01
4/05/88

PP-G116A-91
4/05/88

19.00 /N
298.00

194000.00

11000.00 /*

90700.00
2010.00 /*
162.00

2.00 /B
60.00
211.00
158.00

75900.00

122.00 /N

25800.00

79.00

2.00 /B

37.00
494.00

170.00 /B

81900.00

6.00
44000.00

11400.00
3.00 J/B+

160.00 /B

80800.00

43100.00

44.00

11100.00
2.00 J/B+

6.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNDUATER DATA

ANALYSIS TYPE: Metals MATRIX: Ground Water

Page 6

SAMPLE ID:
SAMPLE DATE:

PP-G117-01
4/05/88

COMPOUNDS

Arsenic
Barium
Cadmium
Calcium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Thai I fun
Vanadium
Zinc
Cyanide, Total

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

75500.00

41100.00
65.00

8400.00
3.00 /B

657.00
14.00

PP-G118A-01
4/05/88

PP-G119-01
4/04/88

PP-G119A-01
4/04/88

PP-MU105-01
4/07/88

19.00 28.00
0.60

26.00

73100.00

38500.00

46.00

21600.00
3.00 /B

48.00

PP-MU106-01
4/05/88

1030.00

84900.00

375.00 /*

74100.00
981.00 /*
213.00

83700.00

182000.00
6.00 /B

4720.00
193.00



SAMPLE ID:
SAMPLE DATE:

COMPOUNDS

Arsenic
Barium
Cadmium
Calcium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide, Total

UNIT

ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

UINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNDUATER DATA
ANALYSIS TYPE: Metals MATRIX: Ground Water

PP-P1-01 PP-P3R-01 PP-P4R-01 PP-P4R-91 PP-P6-01 PP-P7-01
4/05/88 4/05/88 4/05/88 4/05/88 4/06/88 4/05/88

10.00 /N

113000.00
84.00

6230.00 /*

73300.00
219.00 /*

38000.00
3.00

93600.00
3.00 J/B+

101.00

4.00 /BN
434.00
9.00 /*

125000.00

3830.00 /*

49500.00
780.00 /•

9000.00
3.00 /B

39200.00
4.00 /B

587.00
28.00

440.00

120000.00

32.00
58700.00
1160.00 /*
48.00

10000.00

65100.00
5.00 /B

5660.00
62.00

464.00 48.00 33.00
0.80

126000.00
63.00

253.00 /*
37.00

61300.00
1230.00 /*

10500.00

62200.00
4.00 /B

5490.00
52.00

Page 7



SAMPLE 10:
SAMPLE DATE:

PP-PU1-01
4/08/88

APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 1 GROUNDUATER DATA

ANAIYSIS TYPF: Metals MATRIX: Ground Uater

PP-PU1-91
_____4/08/88________

Page 8

COMPOUNDS

Arsenic
Barium
Cadmium
Calcium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide, Total

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

49.00 38.00

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C
ROUND 1 GROUNDUATER

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUNDS

PROJECT NAME: WINNEBAGO RECLAMATION LANDFILL
PROJECT NUMBER: 13160.00

MATRIX: Ground Water

25-Oct-1989
Page 1

SAMPLE
ID

PP-B15-01

ANAL.
TYPE COMPOUND

TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Hexadecanoic Acid
TBNA Benzole Acid,

4-(l,l-Dimethylethyl)-
TBNA Sulfur, Mol. (S8)
TBNA Camphor (ACN)
TBNA Benzamide,

n,n-di ethyl-3-methyl-
TBNA 2(3H)-Benzothiazolone
TBNA Benzenesulfonamide,

n-ethyl-4-methyl-
TBNA Phenol, 2,3-dimethyl-
TBNA Phenol, 4-(l-methylethyl)-

CONC. UNITS DVQ LQ

J
J
J
J
J
J
J
J
J
J
J
J
J

J
J
J

J
J

J
J

6.100
5.900
6.900
13.000
9.900
18.000
13.000
14.000
9.200
6.400
8.600
10.000
17.000

8.200
14.000
10.000

30.000
11.000

18.000
9.300

ug/
ug/
ug/
ug/1
ug/
ug/
ug/
ug/1
ug/1
ug/1
ug/1
ug/
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

PP-B15R-01
TBNA
TBNA
TBNA
TBNA
TBNA

Unknown
Benzole Acid
4
'difci/ i \* n\* i u y
-(1,1-01methyl ethyl)-
Sulfur, Mol. (S8)
2(3H)-Benzothiazolone
Benzamide,
n-(l,l-dimethylethyl)-4
methyl-

14.000
11.000

ug/1
ug/1

48.000 ug/1
15.000 ug/1
20.000 ug/1

J
J
J
J
J

PP-G109A-01
TBNA Sulfur, Mol. (S8) 21.000 ug/1

PP-MW106-01
TBNA
TBNA

Unknown
Unknown

16.000 ug/1
14.000 ug/1

J
J



APPENDIX C
ROUND 1 GROUNDWATER

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUNDS

PROJECT NAME: WINNEBAGO RECLAMATION LANDFILL
PROJECT NUMBER: 13160.00

MATRIX: Ground Uater

25-Oct-1989
Page 2

SAMPLE ANAL.
ID TYPE COMPOUND CONC.

TBNA Sulfur, Mol. (S8)
TBNA 2(3H)-Benzothiazolone

UNITS DVQ LQ

52.000 ug/1
15.000 ug/1

J
J

PP-P4R-01
TBNA Unknown 12.000 ug/1

PP-P4R-91
TBNA Unknown 13.000 ug/1



ROUND2

GROUNDWATER RESULTS



RESULTS OF pH AND SPECIFIC CONDUCTANCE
MEASUREMENTS FOR ROUND 2 SAMPLES

Sample

Leachate
LLA3
LLB1
LL63
LLG7
LLMHWEST
LLMHEAST

DH

7.66
6.90
7.75
7.67
7.79
7.73

Sp Cond
umho/cn

34200
33600
25700
30500
28900
24500

Groundwater

BIO
Bll
B11A
B9
B12
B13
BI4
B15
B15P
BI5R
B16
B16A
B4
B6D
B6S
B7
G107
G108
G109A
G110
Gill
G109

7.16
7.18
.7.02
7.39
6.57
6.60
7.48
6.87
7.39
6.84
7.39
7.44
7.05
7.40
7.60
7.15
7.12
6.72
6.76
7.05
7.41
6.78

815
760
840
600
1510
1400
660
5620
630
3300
700
570
1040
550
660
680
620
1080
1520
1820
670
1390

Samel e

G112
G113
G113A
G114
G115
G116
G116A

G117

G118R
G118A
G119
G119A
MW 105
MW 106
PI
P3R
P4R
P6
P7

Private Well
PW1

DH

7.18
6.62
6.84
6.51
6.60
7.43
7.27

7.42

7.09
7.43
7.25
7.30
7.47
7.00
6.99
6.79
7.12
7.51
7.18

7.51

Sp Cond
umho/cm

1430
1620
1480
1540
1410
625
1030

770

730
617
590
635
650
2980
1610
1090
1360
665
865

630

160R08JAH



SAMPLE ID:
SAMPLE DATE:

PP-B04-02
6/15/88

APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 2 GROUNDUATER DATA
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water

COMPOUNDS

Alkalinity
Chloride
Phenol

UNIT

•9/1
•9/1
ug/l

565.00
9.00
9.00 J/

PP-B060-02
6/15/88

PP-B060-92
6/15/88

PP-B06S-02
6/15/88

277.00
11.00
U.OO J/

268.00
10.00
11.00 J/

270.00
27.00
16.00 J/

PP-B07-02
6/15/88

PP-B09-02
6/15/88

302.00
26.00
8.00 J/

Page 1

292.00
6.00
U.OO J/



SAMPLE ID:
SAMPLE DATE:

PP-B10-02
6/U/88

APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 2 GROUNDUATER DATA
ANALYSIS TVPf: nw Indicators MATRIX: Ground Water

COMPOUNDS

Alkalinity
Chloride
Phenol

424.00
17.00
22.00 J/

PP-B11-02
6/14/88

PP-B11A-02
6/14/88

PP-B12-02
6/14/88

Page 2

PP-B13-02
6/14/88

PP-B14-02
6/14/88

392.00
6.00
5.00 J/

476.00
11.00
9.00 J/

953.00
25.00
5.00 J/

781.00
32.00

279.00
12.00
9.00 J/



APPENDIX C
WINNEBAGO RECLAMATION LANDFILL ROUND 2 GROUNDUATER DATA
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water

SAMPLE ID:
SAMPLE DATE:

PP-B1S-02
6/20/88

COMPOUNDS

Alkalinity
Chloride
Phenol

UNIT

•9/1
•B/l
ug/l

1640.00
860.00
145.00

PP-B15P-02
6/20/88

PP-B15R-02
6/20/88

PP-B16-02
6/14/88

PP-B16A-02
6/14/88

283.00
15.00
11.00 J/

1180.00
348.00
14.00 J/

313.00
17.00
10.00 J/

238.00
18.00
12.00 J/

Page 3

PP-G107-02
6/14/68

295.00
16.00
7.00 J/



APPENDIX C
UINNEBAGO RECLAHATION LANDFILL ROUND 2 GROUNDUATER DATA
ANAIYSIS TYPE: GW Indicators MATRIX: Ground Water

SAMPLE ID:
SAMPLE DATE:

PP-G108-02
6/14/88

PP-G108-92
6/U/88

PP-G109-02
6/14/88

PP-G109A-02
6/14/88

Page 4

PP-G110-02
6/14/88

PP-G111-02
6/15/88

COMPOUNDS

Alkalinity
Chloride
Phenol

UNIT

ng/l
•8/1
ug/l

608.00
11.00
11.00 J/

611.00
11.00
8.00 J/

829.00
27.00

870.00
60.00
5.00 J/

680.00
234.00
170.00

268.00
22.00
8.00 J/



SAMPLE ID:
SAMPLE DATE:

PP-Q112-02
6/14/88

COMPOUNDS

Alkalinity
Chloride
Phenol

UNIT

mg/l
•9/1
ug/l

APPENDIX C
WINNEBAGO RECLAMATION LANDFILL ROUND 2 GROUNDUATER DATA
ANALYSIS TYPE: GU Indicators M*TRIX: Groind Water

615.00
34.00

9.00 J/

PP-G113-02
6/U/Bfl

PP-G113A-02
6/14/aa PP-G1U-02

6/14/88
PP-G115-02
6/14/88

840.00
29.00
17.00 J/

842.00
28.00
12.00 J/

847.00
44.00
19.00 J/

816.00
48.00
8.00 J/

PP-G116-02
6/20/88

Page 5

292.00
7.00

14.00 J/



APPENDIX C Page 6
UINNEBAGO RECLAMATION LANDFILL ROUND 2 GROUNDUATER DATA
ANAIYSIS TYPE: GW Indicators MATRIX: Ground Water

SAMPLE ID: PP-G116A-02 PP-G116A-92 PP-G117-02 PP-G118A-02 PP-G118R-02 PP-G119-02
SAMPLE DATE: 6/20/68________6/20/88________6/20/88________6/20/88________6/20/88________6/20/88

COMPOUNDS UNIT

Alkalinity Mg/l 399.00 395.00 387.00 272.00 338.00 295.00
Chloride ig/1 99.00 101.00 26.00 U.OO 33.00 8.00
Phenol ua/l 13.00 J/ 9.00 J/ 7.00 J/ 13.00 J/ 8.00 J/ 11.00 J/



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 2 GROUNDUATER DATA
ANALYSIS TYPE: GU Indicators MATRIX: Ground Uater

SAMPLE ID:
SAMPLE DATE:

PP-G119A-02
6/20/88

PP-MU105-02
6/15/88

PP-MU1 05-92
6/15/88

PP-MU106-02
6/20/88

PP-P1-02
6/20/88

PP-P3R-02
6/20/88

COMPOUNDS

Alkalinity
Chloride
Phenol

UNIT

•g/l
-9/1
ug/l

270.00
13.00
8.00 J/

258.00
19.00
11.00 J/

257.00
19.00
18.00 J/

949.00
378.00
12.00 J/

626.00
176.00
11.00 J/

Page 7

479.00
46.00
8.00 J/



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 2 GROUNDUATER DATA
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water

SAMPLE ID:
SAMPLE DATE:

COMPOUNDS

Alkalinity
Chloride
Phenol

UNIT

•so/I
•0/1
ug/l

622.00
188.00
14.00 J/

277.00
18.00

274.00
18.00

410.00
40.00
8.00 J/

Page 8

PP-P4R-02
6/20/88

PP-P6-02
6/14/88

PP-P6-92
6/14/88

PP-P7-02
6/20/88

PP-PWO-02
6/15/88

272.00
13.00
13.00 J/

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 2 GROUNUATER DATA

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

Page 1

SAMPLE ID:
SAMPLE DATE:

PP-B04-02
6/15/88

COMPOUNDS

Vinyl Chloride
Chloroethane
1,1-D i ch toroethene
1.1-D i chIoroethane
Chloroform
1.2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
BronodichIorooethane
1,2-DichIoropropane
Trichloroethene
D i bromochIoronethane
1,1,2-Trichloroethane
Benzene
trans-1,3-D<chIoropropene
TetrachIoroethene
Toluene
Chlorobenzene
Ethylbenzene
No Compounds Detected
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
1,4-DichIorobenzene
m and p-Xylene
o-Xylene
1.2-DichIorobenzene
1.3-DichIorobenzene

UNIT

ug/l
Ufl/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

1.80 J/
4.30 J/
6.00 J/

170.00

13.00 J/
350.00

8.90 J/
350.00

4.00 J/
1.90 J/

810.00
1.70 J/

0.68 J/
750.00

3.90 J/
9.20 J/

PP-B06D-02
6/15/88

0.56
8.20

2.00
1.20

0.58

88.00

PP-B06D-92
6/15/88

PP-B06S-02
6/15/88

PP-B07-02
6/15/88

PP-B09-02
6/15/88

0.54
8.10

2.00
0.94

0.22
0.37

86.00

0.78

0.51

0.00 0.00



APPENDIX C
UINHEBAGO RECLAMATION LANDFILL ROUND 2 GROUNUATER DATA

AN*IVS1S TYPF: Volatiles MATRIX: Ground Water

Page 2

SAMPLE ID:
SAMPLE DATE:

PP-B10-026/14/88
COMPOUNDS

Vinyl Chloride
Chloroethane
1,1-Dichloroethene
1.1-01chloroethane
Chloroform
1.2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
BroModichIoronethane
1,2-Dichloropropane
Trichtoroethene
D i bromchIoromethane
1.1,2-Trichloroethane
Benzene
trans-1,3-0ichloropropene
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
No Compounds Detected
trans-1,2-Dichloroethene
cis-1,2-Dichtoroethene
1,4-Dichtorobenzene
m and p-Xylene
o-Xylene
1,2-D i chIorobenzene
1,3•0ichIorobenzene

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
Ufl/l
ug/l
ug/l
ug/l
ug/l

0.29

1.30

4.00

1.00
4.60

3.10

20.00
0.33

PP-B11-02
6/14/88

PP-B11A-02
6/14/8B

PP-B12-02
6/14/88

0.76

1.50 J/

2.00 J/

0.70 J/

2.60 J/

5.60 J/

8.20 J/

8.70
7.00

13.00

1.80

11.00
7.60

0.67

6.60

4.80
3.30

2.90
90.00
22.00

3.20

PP-B13-02
6/14/88

12.00 J/
14.00 J/

21.00 J/
11.00 J/
3.50 J/
3.80 J/
0.42 J/

10.00 J/
41.00 J/

2.50

22.00 J/

1.30 J/
2.10

3.10 J/
190.00 J/
11.00 J/

0.47 J/

PP-B14-02
6/14/88

0.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 2 GROUNUATER DATA

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

Page 3

SAMPLE 10:
SAMPLE DATE:

PP-B15-02
6/20/88

COMPOUNDS UNIT

Vinyl Chloride
Chloroethane
1 , 1 -D i ch I oroethene
1.1-Dichloroethan*
Chloroform
1,2-Dichloroethane
1,1,1-Trichtoroethane
Carbon Tetrachloride
Bronodi ch 1 oromethane
1 , 2 - D i ch I oropropane
Tri chloroethene
D i bromoch I oromethane
1,1.2-Trichloroethane
Benzene
t rans - 1 , 3 -D i ch I oropropene
Tetrach I oroethene
Toluene
Chlorobenzene
Ethylbenzene
No Compounds Detected
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
1, 4 -Oi Chlorobenzene
n and p-Xylene
o-Xylene
1,2-Dichlorobenzene
1 , 3 • D i ch I orobenzene

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

3.00 J/
1.50 J/

0.24 J/

0.24 J/
0.86 J/

0.24 J/

5.20

0.24
0.59 J/
2.30

16.00 J/
1.00
1.80
2.70 J/

PP-B15P-02
6/20/88

PP-B15R-02
6/20/88

PP-B16-02
6/14/88

PP-B16A-02
6/14/88

PP-G107-02
6/14/88

0.80

2.50
0.20

4.10

1.90

9.20

3.20
7.50

8.90

1.10
0.29

5.70
4.60

2.80

1.60

0.94

0.83
9.60

0.67

4.70

3.10

2.60

16.00

0.96

4.20

2.10

1.90

34.00

0.29

1.30

1.00

0.45

8.70



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 2 GROUNUATER DATA

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

Page 4

SAMPLE ID:
SAMPLE DATE:

PP-G108-02
6/14/88

COMPOUNDS

Vinyl Chloride ug/l
Chtoroethane ug/l
1,1-Dichloroethene ug/l
1.1-Dichloroethane ug/l
Chloroform ug/l
1.2-Dichloroethane ug/l
1,1.1-Trfchloroethane ug/l
Carbon Tetrachloride ug/l
BroBodichloroMethane ug/l
1.2-Dichloropropane ug/l
Trichloroethene ug/l
DibronochIcronethane ug/l
1.1,2-Trichloroethane ug/l
Benzene ug/l
tpans-1,3-Dichloropropene ug/l
Tetrachloroethene ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
No Compounds Detected ug/l
trans-1,2-Dichloroethene ug/l
cis-1,2-Dichloroethene ug/l
1,4-DiChlorobenzene ug/l
m and p-Xylene ug/l
o-Xylene ug/l
1.2-Dichlorobenzene ug/l
1.3-Dichlorobenzene ug/l

0.20
1.00

0.48

0.40

1.10
3.70

5.20

6.90
0.57

PP-G108-92
6/14/88

PP-G109-02
6/14/88

PP-G109A-02
6/H/88

PP-G110-02
6/14/88

0.85

1.20

0.81

0.84
4.30

5.90 J/

7.80
0.63

3.70
4.70

4.20

3.00
1.10

3.40

0.52
0.24

1.00
9.40
7.00

0.48

9.50
11.00
0.21

18.00

5.90
30.00

3.30

7.60

1.20

4.00
64.00
4.20

0.30

98.00
150.00

0.41
68.00

4.10
0.21

9.60
9.60

17.00

2.50
3.00
2.50
1.30

6.50
10.00
9.90
4.40
6.10
1.40
0.44

PP-G111-02
6/15/88

6.80

8.70

6.60

9.50

41.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 2 GROUNUATER DATA

ANAivsiS TYPF: Volatile* MATRIX: Ground Water

Page 5

SAMPLE ID:
SAMPLE DATE:

PP-G112-02
6/1A/88

PP-G113-02
6/U/88

PP-G113A-02
6/14/88

PP-G1U-02
6/14/88

COMPOUNDS UNIT

Vinyl Chloride ug/l
Chloroethane ug/l
1,1-Dichloroethene ug/l
1.1-01Chloroethane ug/l
Chloroform ug/l
1.2-Dichloroethane ug/l
1.1.1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
Bromodichtoromethane ug/l
1,2-Dichloropropane ug/l
Trichloroethene ug/l
DibromochIoromethane ug/l
1,1,2-Trichloroethane ug/l
Benzene ug/l
trans-1,3-Dichloropropene ug/l
Tetrachloroethene ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
No Compounds Detected ug/l
trans-1,2-Dichloroethene ug/l
cis-1,2-Dichloroethene ug/l
1,4-Dichlorobenzene ug/l
m and p-Xylene ug/l
o-Xylene ug/l
1.2-Dichlorobenzene ug/l
1.3-Dichlorobenzene ug/l

1.00

2.40 J/
1.80 J/

2.50 J/

0.77 J/
1.10 J/

0.96

5.30 J/

0.38

0.23 J/
15.00 J/
1.40 J/

0.45

13.00
92.00
1.40

110.00

1.90
2.20

7.80
160.00

4.50
2.80
75.00

1.20
1.00

4.60
280.00
5.50

0.36

5.80
9.00

12.00

1.80

0.33

11.00
0.85

3.50
0.63

0.37
8.30

3.40
1.50
63.00
2.40
0.71
7.40

PP-G115-02
6/14/88

16.00
30.00
0.39
2.60

8.00

0.67

0.51

0.28

6.60
3.10

PP-G116-02
6/20/88

0.00



SAMPLE ID:
SAMPLE DATE:

PP-G116A-02
6/20/88

COMPOUNDS

Vinyl Chloride
Chloroethane
1,1-Dichloroethene
1.1-Dichloroethene
Chloroform
1.2-Dichloroethane
1.1,1-Trichloroethane
Carbon Tetrachloride
BrcondichloroMthane
1,2-Dichloropropane
Trichloroethent
D i bronochIoronethane
1.1,2-Trichloroethane
Benzene
t ran* -1,3 - D i ch I oropropene
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
No Compounds Detected
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
1,4-Dichlorobenzene
m and p-Xylene
o-Xylene
1.2-Dichlorobenzene
1.3-D<Chlorobenzene

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

0.53

3.50

4.90

4.10

5.40

18.00

APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 2 CROUNUATER DATA

ANALYSIS TYPE- Volatile* MATRIX: Ground Water

Page 6

PP-G116A-92
6/20/88

0.53

3.60

4.80

4.20

5.50

18.00

PP-G117-02
Q/20/88

PP-G118A-02
6/20/88

PP-G118R-02
6/20/88

PP-G119-02
6/20/88

2.10 J/

0.00 0.00 0.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 2 GftOUNUATER DATA

ANALYSIS TYPE: Volatiies MATRIX: Ground Water

Page 7

SAMPLE ID:
SAMPLE DATE:

PP-G119A-02
6/20/88

PP-MU105-02
6/15/88

PP-MW105-92
6/15/88

PP-HU106-02
6/20/88

PP-P1-02
6/20/88

PP-P3R-02
6/20/88

COMPOUNDS

Vinyl Chloride ug/l
Chloroethane ug/l
1,1-Dichloroethene ug/l
1.1-Dichloroethane ug/l
Chloroform ug/l
1.2-Dichloroethane ug/l
1.1.1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
BroBodichloroMthane ug/l
1,2-Dichloropropane ug/l
Trichloroethene ug/l
DibroMochloroMethane ug/l
1,1,2-Trichloroethane ug/l
Benzene ug/l
trans-1,3-Dichloropropene ug/l
Tetrachloroethene ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
No Compounds Detected ug/l
trans-1,2-Dichloroethene ug/l
cis-1,2-0ichloroethene ug/l
1,4-Dichlorobenzene ug/l
m and p-Xylene ug/l
o-Xylene ug/l
1.2-0 iChlorobenzene ug/l
1.3-Dichlorobenzene ug/l

0.37

0.47

1.50 1.40

1.10 0.37 0.34

3.10 J/
5.40 J/

6.00 J/

0.48 J/
3.10 J/

3.00 J/
6.70 J/

2.30

0.76 J/

0.60 J/
0.79

0.63 J/
10.00 J/
7.10 J/

0.55 J/

4.40 J/
5.40 J/

7.10 J/

0.52 J/

2.50 J/
3.60 J/

0.93

0.56 J/
13.00 J/
0.93 J/

1.90
1.90

10.00

0.38
0.47

1.10
1.60

0.68

0.75

0.34
8.30
1.40



SAMPLE 10:
SAMPLE DATE:

PP-P4R-02
6/20/88

COMPOUNDS UNIT

Vinyl Chloride ug/l
Chloroethane ug/l
1,1-Oichloroethene ug/l
1.1-Dichloroethane ug/l
Chloroform ug/l
1.2-Oichloroethane ug/l
1,1,1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
Bronodichloronethane ug/l
1,2-Oichloropropane ug/l
Trichloroethene ug/l
DibromochloroMthane ug/l
1,1,2-Trichloroethane ug/l
Benzene ug/l
trans-1,3-Dichloropropene ug/l
Tetrachloroethene ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
No Compounds Detected ug/l
trans-1,2-Oichloroethene ug/l
cis-1,2-0ichloroethene ug/l
1,4-Dichlorobenzene ug/l
m and p-Xyiene ug/l
o-Xylene ug/l
1.2-Oichlorobenzene ug/l
1.3-DiChlorobenzene ug/l

0.95
2.70

6.70

0.45
6.80

0.47
7.40

0.83

7.40

0.34
0.44

0.32
31.00
1.40

APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 2 GROUNUATER DATA

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

Page 8

PP-P6-02
6/14/88

3.50
10.00

1.50
33.00
1.00

36.00

31.00

93.00 J/

PP-P6-92
6/14/88

PP-P7-02
6/20/88

PP-PWO-02
6/15/88

3.10
10.00

1.50
37.00
1.20

36.00

31.00

78.00

1.30 J/

0.27 J/

0.00

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C Page 1
UINNEBAGO RECLAMATION LANDFILL ROUND 2 GROUNOUATER DATA

ANALYSIS TYPE: Metals MATRIX: Ground Water

SAMPLE ID: PP-B04-02 PP-8060-02 PP-8060-92 PP-B06S-02 PP-B07-02 PP-B09-02
SAMPLE DATE: 6/15/88________6/15/88_______6/15/88________6/15/88________6/15/88________6/15/88

COMPOUNDS UNIT

Arsenic ug/l 11.00
Bariu* ug/l 1640.00 J/*+ 34.00 39.00 45.00 54.00 49.00
CadniuM ug/l 0.20



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 2 GROUNDUATER DATA

ANALYSIS TYPE: Metals MATRIX: r.pound Water

SAMPLE ID:
SAMPLE DATE:

PP-B10-02
6/U/88

COMPOUNDS

Arsenic
Barium
Cadmium

UNIT

ug/l
ug/l
ug/l

41.00
0.50

PP-B11-02
6/14/88

34.00
0.30

PP-B11A-02
6/14/88

PP-B12-02
6/14/88

43.00
1.40

227.00

PP-B13-02
6/14/88

PP-B14-02
6/14/88

263.00 51.00
0.30

Page 2



APPENDIX C
UINNEBAGO RECLAHAT10H LANDFILL ROUND 2 GROUNDUATER DATA

ANALYSIS TYPE: Metals MATRIX: Ground Uater

Page 3

SAMPLE ID:
SAMPLE DATE:

PP-B15-02
6/20/88

COMPOUNDS

Arsenic
Barium
Cadmiui

UNIT

ug/l
ug/l
ug/l

33.00
693.00

PP-B15P-02
6/20/88

PP-B15R-02
6/20/88

PP-B16-02
6/U/88

PP-B16A-02
6/14/88

PP-G107-02
6/K/88

52.00 1110.00 70.00 36.00
1.00

37.00
0.30



APPENDIX C Page 4
WINNEBAGO RECLAMATION LANDFILL ROUND 2 GROUNDUATER DATA

ANALYSIS TYPE: Metals MATRIX: Ground Water

SAMPLE ID: PP-G108-02 PP-G108-92 PP-G109-02 PP-G109A-02 PP-G110-02 PP-G111-02
SAMPLE DATE: 6/14/88________6/U/88________6/14/88______ 6/14/88________6/14/88________6^15/88

COMPOUNDS UNIT

Arsenic ug/l 14.00
BariuM ug/l 79.00 J/ 55.00 J/ 188.00 207.00 952.00 218.00
Cadniun ug/l 0.50 0.60 J/ 0.40



SAMPLE 10:
SAMPLE DATE:

PP-G112-026/u/aa

APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 2 GROUNDUATER DATA

ANALYSIS TYPE: Metals MATRIX: Ground Uater

COMPOUNDS

Arsenic
BariiM
Cadniun

UNIT

ug/l
ug/l
ug/l

105.00
0.20

PP-G113-02
6/14/88

174.00
1.10

PP-G113A-02
6/14/88

PP-G114-02
6/14/88

Page 5

PP-G11S-02
6/14/88

PP-G116-02
6/20/88

175.00
0.70

20.00
1145.00

40.00
366.00 J/*» 50.00



APPENDIX C
U1NNEBAGO RECLAMATION LANDFILL ROUND 2 GROUNOUATER DATA

ANALYSIS TYPE: Metals MATRIX: Ground Water

SAMPLE ID:
SAMPLE DATE:

PP-G116A-02
6/20/88

COMPOUNDS

Arsenic
Bari in
Cactaiu*

UNIT

ug/l
ug/1
ug/l

280.00

PP-G116A-92
6/20/88

288.00

PP-G117-02
6/20/88

PP-G118A-02
6/20/88

PP-G118R-02
6/20/88

68.00 32.00 467.00
0.40

Page 6

PP-G119-02
6/20/88

33.00



APPENDIX C Page 7
UINNEBAGO RECLAMATION LANDFILL ROUND 2 GROUNDUATER DATA

ANALYSIS TYPE- MetaU HATRIX: Ground Water

SAMPLE ID: PP-C119A-02 PP-MU105-02 PP-MW105-92 PP-HU106-02 PP-P1-02 PP-P3R-02
SAMPLE DATE: 6/20/88________6/15/88________6/15/88________6/20/88 6/20/88 6/20/88

COMPOUNDS

Arsenic 09/1 8-00 „ 00
39-0" 29.00 30.00 1050.00 1070.00 AOo'flO



APPENDIX C Page 8
UINNEBAGO RECLAMATION LANDFILL ROUND 2 GROUNDUATER DATA

ANALYSIS TYPF: Metal* MATRIX: Ground Water

SAMPLE ID: PP-P4R-02 PP-P6-02 PP-P6-92 PP-P7-02 PP-PWO-02
SAMPLE DATE: 6/20/88________6/14/88________6/14/88______ 6/20/88________6/15/88

COMPOUNDS UNIT

Arsenic ug/l
Bariun ug/l 771.00 48.00 J/ 82.00 J/ 40.00 63.00
Cadmiun ug/l 0.90 0.50

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.
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ROUND 1

SURFACE WATER RESULTS



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 1 SURFACE WATER DATA

ANALYSIS TYPE: GU Indicators MATRIX: Surface Water

SAMPLE ID:
SAMPLE DATE:

PP-SU01-01
4/07/88

PP-SW02-01
A/08/88

PP-SW03-01
4/08/88

PP-SW03-91
4/08/88

Page 1

PP-SU04-01
4/08/88

PP-SW05-01
4/08/88

COMPOUNDS

Alkalinity
Chloride
Phenol

UNIT

mg/l
ug/l

186.00
25.00

214.00
27.00

210.00
26.00

212.00
26.00
9.00

212.00
26.00

217.00
26.00
7.00

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 1 SURFACE UATER DATA

ANALYSIS TYPE: Volatile* MATRIX: Surface Water

Page 1

SAMPLE ID:
SAMPLE DATE:

PP-SU01-01
A/07/88

PP-SU02-01
4/08/88

PP-SU03-01
4/08/88

PP-SW03-91
4/Q8/88

PP-SU04-01
4/08/aa

PP-SU05-01
4/08/88

COMPOUNDS

Chloroethane
Methylene Chloride
1,1,1-Trichloroethane
Trichloroethene
Benzene
No Compounds Detected
cis-1,2-Dichloroethene

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

19.10

0.00

2.25

0.70
1.06
1.74

0.67
0.00 0.00 0.00

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C Page 1
UINNEBAGO RECLAMATION LANDFILL ROUND 1 SURFACE WATER DATA

ANALYSIS TYPE: Metals MATRIX: Surface Water

SAMPLE ID: PP-SU01-01 PP-SW02-01 PP-SW03-01 PP-SU03-91 PP-SU04-01 PP-SUOS-01
SAMPLE DATE: 4/07/88________4/08/68________4/08/88________4/08/88________4/08/88________4/08/88

COMPOUNDS UNIT

Barium ug/l 70.00 80.00 73.00 80.00 76.00 76.00
Cadmium ug/l 0.80

(1) Result* are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



ROUND 1

SEDIMENT RESULTS
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APPENDIX C
U1NNEBAGO RECLAMATION LANDFILL GC/HS CONFIRMATION DATA RD 1

ANALYSIS TYPE: Volatiles MATRIX: Sediment

Page 1

SAMPLE ID:
SAMPLE DATE:

PP-SD01-01
4/08/88

COMPOUNDS

Chloroform
Methylene Chloride
Acetone
Benzene
Toluene
No Compounds Detected

UNIT

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

PP-SD02-01
A/08/88

PP-SD03-01
4/08/88

PP-SD03-91
4/08/88

PP-SD04-01
4/08/88

PP-SD05-01
4/08/88

2.00 /J 2.00 /J

0.00

11.00 UJ/B
65.00 UJ/B

7.00 UJ/U
2.00 UJ/JB

0.00 0.00

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 1 SEDIMENT DATA
ANALYSIS TYPE: Semi-Volatiles MATRIX: Sediment

Page 1

SAMPLE ID:
SAMPLE DATE:

PP-SD01-01
4/08/88

PP-SD02-01
A/08/88

PP-SD03-01
4/08/88

PP-SD03-91
4/08/88

PP-SD04-01
4/08/88

PP-SD05-01
4/oa/aa

COMPOUNDS

Di-n-butylphthalate ug/kg
Fluoranthene ug/kg
Pyrene ug/kg
Benzo(a)anthracene ug/kg
Chrysene ug/kg
bis(2-Ethylhexyl)phthalate ug/kg
Benzo(b)fluoranthene ug/kg
Benzo(k)fluoranthene ug/kg
Benzo(a)pyrene ug/kg
No Compounds Detected ug/kg

4400.00 3900.00

63.00 /J

0.00 0.00

160.00 /J
160.00 /J
84.00 /J
95.00 /J

95.00 /J
85.00 /J
95.00 /J

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C Page 1
U1NNEBAGO RECLAMATION LANDFILL ROUND 1 SEDIMENT DATA
ANALYSIS TYPE: Pesticides/PCBs MATRIX: Sediment

SAMPLE ID: PP-SD01-01 PP-SD02-01 PP-SD03-01 ' PP-S003-91 PP-S004-01 PP-SDOS-01
SAMPLE DATE: 4/08/88________4/08/88________4/08/88________4/08/88________4/08/88________4/08/B8 —

COMPOUNDS UNIT

No Compounds Detected ug/kg 0.00 0.00 0.00 0.00 0.00 0.00

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 1 SEDIHENT DATA

ANALYSIS TYPE: Metals MATRIX: Sediment

Page 1

SAMPLE ID:
SAMPLE DATE:

PP-SD01-01 PP-SD02-01
4/08/88

PP-SD03-01
4/08/88

PP-S003-91
4/08/88

PP-SD04-01
4/08/88

PP-SD05-01
4/08/88

COMPOUNDS

Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium, Total
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Thallium
Vanadium
Zinc
Cyanide, Total

UNIT

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

5980.00 R/

81.90

20400.00
8.80 /*
5.50 /*

9560.00 J/*
4.80 J/+*N

10100.00
239.00 J/
9.10 J/*

631.00 R/

0.20 B/B
16.70
26.90
16.10

2310.00 R/
1.30 J/*N

19.50 /B
1.00 J/N

27500.00
2.60 /*

4800.00 J/*
6.70 J/*N

16400.00
211.00 J/

621.00 R/
0.10 /B
0.20 B/B
6.60
13.60
3.71

5130
2
53
0

43000
5
7

9130
4

23700
169
9

1000
0
0,
9
20
7

00 R/
.00 J/*N
,90
,80 J/N
00
60 /*
60 /*
,00 J/*
30 J/*N
00
00 J/
80 J/*
00 R/
10 /B
20 B/B
70
30
94 J/

4570.00 R/
5.90 J/*N
54.70

54800.00
7.30 /*

10800.00 J/*
7.40 J/*N

185.00 J/
9.60 J/*

1180.00 R/

0.60 B/B
15.40
27.20
17.50 J/

1350.00 R/
0.70 J/B*N
15.20 /B

22500.00
3.50 /*

2740.00 J/*
1.60 J/*N

13600.00
75.20 J/

0.10 /B

8.90
3.42

5820.00 R/
2.20 J/*N

73.40

26300.00
5.80 /*
6.90 /*

9550.00 J/*
8.40 J/*N

11600.00
282.00 J/

0.10 /B
0.20 B/B
8.80

34.50
28.60

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C 26-Oct-1989
ROUND 1 GROUNDWATER GCMS CONFIRMATION DATA Page 1

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUNDS

PROJECT NAME: WINNEBAGO RECLAMATION LANDFILL
PROJECT NUMBER: 13160.00

MATRIX: Sediment

SAMPLE ANAL.
ID TYPE COMPOUND CONC. UNITS DVQ LQ

PP-SD05-01
TVOA Hexane 7.000 ug/kg J



APPENDIX C
ROUND 1 SEDIMENTS

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUNDS
26-Oct-1989
Page 1

PROJECT NAME: WINNEBAGO RECLAMATION LANDFILL
PROJECT NUMBER: 13160.00
MATRIX: Sediment

SAMPLE
ID

PP-SD02-01

ANAL.
TYPE COMPOUND

TBNA Unknown
TBNA Octacosane
TBNA Octacosane
TBNA Eicosane, ID-methyl-
TBNA Unknown Phthalate
TBNA Hexanedioic acid, dioctyl

ester
TBNA Phosphoric acid, 2-ethylhexyl

diphenyl ester

CONC.

280.000
270.000
170.000
160.000
4400.000
230.000

UNITS DVQ LQ

ug/kgug/kg
ug/kg
ug/kg
ug/kg

JJJJJJ
1100.000 ug/kg

PP-SD05-01
TBNA Unknown
TBNA Unknown
TBNA Tetratetracontane

310.000 ug/kg
220.000 ug/kg
280.000 ug/kg

J
J
J



ROUND 1

LEACHATE RESULTS



SAMPLE ID:
SAMPLE DATE:

PP-LLA1-01
4/08/88

COMPOUNDS

Alkalinity
Chloride
Phenol

UNIT

•9/1
•9/1
ug/l

APPENDIX C
U1NNEBAGO RECLAMATION LANDFILL ROUND 1 LEACHATE DATA
ANALYSIS TYPE: GU Indicators MATRIX: Leachate

Page 1

PP-LLE7-01
4/08/88

PP-LLE7-91
4/08/68

PP-LLF1-01
4/08/88

PP-LLK2-01
4/08/88

PP-LLMHU-01
4/08/88

11200.00
17300.00
3250.00 J/

9090.00
3740.00
560.00

9870.00
4070.00
550.00

8520.00
3630.00
1350.00

7860.00
2720.00
348.00

6060.00
2490.00
262.00

(1) Results are reported with qualifier* (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C
WINNEBAGO RECLAMATION LANDFILL ROUND 1 LEACHATE DATA

ANALYSIS TYPE: Volatile* MATRIX: Leachate

Page 1

SAMPLE ID:
SAMPLE DATE:

COMPOUNDS UNIT

Vinyl Chloride ug/l
Chloroethane ug/l
1,1-Dichloroethane ug/l
Benzene ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
Styrene ug/l
cis-1,2-Dichloroethene ug/l
1,4-Dichlorobenzene ug/l
n and p-Xylene ug/l
o-Xylene ug/l
1,2-Dichlorobenzene ug/l

PP-LLA1-01
A/08/88

PP-LLE7-01
A/08/88

PP-LLE7-91
4/08/88

PP-LLM-01
4/08/88

PP-LLK2-01
4/08/88

PP-LLMHW-01
4/08/88

0.83 R/

730.00 J/
8.90 R/

106.10 R/

33.00 R/
2.84 R/
15.20 R/
2.54 R/
27.40 R/
33.70 R/

43.10 R/
9.45 R/

22.00 R/
1.40 J/
57.00 J/
5.10 R/
5.70 J/

7.80 R/

2.70 J/
0.53 R/

0.60 R/
4.10 R/

165.60 R/

16.00 R/
8.65 R/

25.10 R/
28.40 R/

10.50 J/

2.97 J/
112.60 J/

36.60 J/
5.11 J/
5.40 J/
8.47 J/
46.90 J/
39.90 J/
0.32 J/

(1) Result* are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 1 LEACHATE DATA
ANALYSIS TYPE: Seni-Volatile* MATRIX: Leachate

Page 1

SAMPLE ID:
SAMPLE DATE:

PP-LLA1-01
4/08/88

PP-LLE7-01
4/06/88

PP-LLE7-91
4/08/68

PP-LLM-01
4/08/88

PP-LLK2-01
4/08/88

PP-UMHU-01
4/08/88

COMPOUNDS

2-Methylphenol
2,4-Dinethylphenol
No Compounds Detected

UNIT

ug/l
ug/l
ug/l

85.00

0.00 0.00 0.00
160.00

27.00

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C Page 1
UINNEBAGO RECLAMATION LANDFILL ROUND 1 LEACHATE DATA
ANALYSIS TYPE: Pesticides/PCBs MATRIX: Leachate

SAMPLE ID: PP-LLA1-01 PP-LLE7-01 PP-LLE7-91 PP-LLF1-01 PP-LLK2-01 PP-LLMHU-01
SAMPLE DATE: 4/08/88________4/08/88________4/08/88______ 4/08/88________4/08/88________4/08/88

COMPOUNDS UNIT

AROCLOR-1242 ug/l 6.90 J/ 5.00 J/ 3.30 J/
No Compounds Detected ug/l 0.00 0.00 0.00

(1) Results are reported with qualifier* (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C
UINNEBACO RECLAMATION LANDFILL ROUND 1 LEACHATE DATA

ANALYSIS TYPE: Metals MATRIX: Leachate

Page 1

SAMPLE ID:
SAMPLE DATE:

PP-LLA1-01

COMPOUNDS

Aluminum
Antimony
Arsenic
Barium
Cadmium
Calcium
Chromium, Total
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
Cyanide, Total

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/t
ug/l
ug/l
ug/l

1600.00

PP-LLE7-01
4/08/88

PP-LLE7-91
4/08/88

PP-LLF1-01
4/08/88

PP-LLK2-01
4/08/88

494.00

23.00 J/*
78.00 /B
266.00

241000.00
333.00

144.00
93100.00
180.00 /*

812000.00
1960.00

510.00
1750000.00

1.00 J/B
10200000.00

6690.00
38.00

39.00 /*
636.00
5.00

40300.00
590.00
57.00

6030.00
40.00 /*

136000.00
48.00

629.00
1220000.00

1620000.00

284.00
6000.00 J/*

376.00

37.00 /*
493.00

31200.00 -
459.00

4820.00
38.00 /*

106000.00
37.00

560.00
1320000.00

1720000.00

232.00
46.00 J/

PP-LLHHW-01
4/08/88

915.00
18.00 J/BN
16.00 /*
239.00

37000.00
601.00

5720.00
6960.00
258.00 /*

70800.00
72.00

726.00
1300000.00

2.00 /B
1440000.00

1280.00
40.00

470.00
11.00 /BN
32.00 /*
254.00

29900.00
599.00
56.00

5470.00
140.00 /*

57100.00
46.00
0.80

782.00
710000.00

1.00 /B
1090000.00

62.00
394.00
124.00

848.00
40.00 /BN
27.00 /*
426.00

93100.00
278.00
59.00
25.00

11200.00
26.00 /*

110000.00
558.00

323.00
608000.00

21.00 J/
968000.00

268.00
423.00

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C
ROUND 1 LEACHATES

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUNDS

PROJECT NAME: WINNEBAGO RECLAMATION LANDFILL
PROJECT NUMBER: 13160.00

MATRIX: Leachate

26-Oct-1989
Page 1

SAMPLE
ID

PP-LLA1-01

PP-LLE7-01

ANAL.
TYPE

TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA

TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA

TBNA

TBNA
TBNA

TBNA

COMPOUND

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Cis-Tcrpin Hydrate
2-hexen-l-ol , (Z)-
Pentanoic acid, 4-methyl-
Hexanoic acid, 2-methyl-
Heptanoic acid
Benzeneacetic acid
Benzenepropanoic acid
2-Naphthal enemethanol ,
decahydro-. alpha, ., .alpha.,
4A,8-tetramethyl-,

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
2-Propanol ,
l-[2-(2-Methoxy-l-Methylethoxy
)-l-Methylethoxy]
Benzole Acid,
4- (1,1-Di methyl ethyl )-
Camphor (ACN)
3-Cycl ohexene-1-methanol ,
.alpha., . alpha., 4-trimethyl-,
Benzole Acid, 4-methyl-

CONC. UNITS DVQ LQ

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

1100.000
2000.000
200.000
1800.000
4000.000
140.000
1900.000
150.000
1500.000
290.000
150.000
140.000
160.000
250.000
1500.000
240.000
850.000
2900.000
2800.000
200.000

200.000
330.000
100.000
140.000
120.000
130.000
240.000
130.000

190.000

330.000
230.000

ug/iug/l
ug/1
ug/1
ug/1
ug/1
ug/l
ug/lug/lug/l
ug/l
ug/l
ug/lug/l
ug/lug/ug/lug/l
ug/l
ug/l

ug/l
ug/lug/l
ug/l
ug/
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l

J
J
J
J
J
J
J
J

J
J

170.000 ug/1



APPENDIX C
ROUND 1 LEACHATES

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUNDS

PROJECT NAME: WINNEBAGO RECLAMATION LANDFILL
PROJECT NUMBER: 13160.00

MATRIX: Leachate

26-Oct-1989
Page 2

SAMPLE
ID

PP-LLE7-91

PP-LLF1-01

ANAL.
TYPE COMPOUND

TBNA Benzamide,
n,n-d i ethyl-3-methyl-

TBNA 2(3H)-Benzothiazolone
TBNA Phenol, 3,4-dimethyl-
TBNA Bicyclo[2.2.11heptan-2-one,
TBNA Phenol, 2,3-dimethyl-
TBNA Phenol, 2,3-dimethyl-
TBNA Phenol, 2-(l-methylethyl)-
TBNA Propanedioic acid, phenyl-

TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA 3-Cyclohexene-l-methanol,

.alpha., .alpha.,4-trimethyl-,
TBNA C1s-Terp1n Hydrate
TBNA Benzamide,

n,n-di ethyl-3-methyl-

TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown
TBNA Unknown

CONC. UNITS DVQ

160.000 ug/1

210.000
110.000
130.000
110.000
250.000
280.000
100.000

100.000
59.000
49.000
110.000
45.000
81.000
56.000
130.000
180.000
45.000
46.000
67.000
74.000
56.000
68.000
63.000
44.000
88.000

49.000
88.000

220.000
150.000
140.000
92.000
140.000
260.000

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

ug/1
ug/1
ug/1
ug/
ug/1
ug/1ug/l
ug/1
ug/1
ug/1
ug/
ug/
ug/
ug/1
ug/
ug/
ug/
ug/1

ug/1
ug/1

ug/1
ug/l
ug/1
ug/
ug/
ug/l

LQ

J
J
J
J
J
J
J

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

J
J

J
J
J
J
J
J



APPENDIX C
ROUND 1 LEACHATES

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUNDS

PROJECT NAME: WINNEBAGO RECLAMATION LANDFILL
PROJECT NUMBER: 13160.00

MATRIX: Leachate

26-Oct-1989
Page 3

SAMPLE
ID

PP-LLK2-01

ANAL.
TYPE

TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA

TBNA
TBNA
TBNA

TBNA
TBNA
TBNA
TBNA

TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA

TBNA
TBNA

TBNA
TBNA

TBNA
TBNA

COMPOUND

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Benzole Acid,
4-(l,l-D1methylethyl )-
Sulfur, Mol. (SB)
Camphor (ACN)
3-Cyclohexene-l-methanol,
.alpha., .alpha.,4-trimethyl-,
ienzoic Add, 4-methyl-
2(3H)-Benzothiazolone
Phenol, 2,3-dimethyl-
Phenol, 3,5-dimethyl-

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Camphor (ACN)
3-Cyclohexene-l-methanol,
.alpha., .alpha.,4-tr1methyl-,
Benzene, (1-nitropropyl)-
Benzamlde,
n,n-d1ethyl-3-methy1-
2(3H)-Benzoth1azolone
Phenol,
2-[l-(4-hydroxyphenyl)-l-methy
1 ethyl]-
Phenol, 3,4-dimethyl-
B1cyclo[3.1.l]heptan-2-one,

CONC.
280.000
96.000
230.000
110.000
150.000
530.000
130.000

UNITS DVQ LQ

ug/l
ug/l
ug/
ug/
ug/
ug/
ug/1

140.000 ug/1
700.000 ug/1
580.000 ug/1

1200.000
140.000
260.000
130.000

560.000
490.000
260.000
710.000
480.000
350.000
200.000
500.000
350.000
220.000
290.000
800.000
560.000

230.000
260.000

160.000
250.000

220.000
210.000

ug/
ug/1
ug/1
ug/1

ug/1
ug/ug/ug/
ug/ug/lug/ug/
ug/lui/i
ug/ug/ug/l

ug/lug/l
ug/l
ug/l

ug/lug/l

JJJJJJJ
JJJ

JJJJ

JJJJJJJJJJJJJ

JJ
JJ

JJ



APPENDIX C
ROUND 1 LEACHATES

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUNDS

PROJECT NAME: WINNEBAGO RECLAMATION LANDFILL
PROJECT NUMBER: 13160.00

MATRIX: Leachate

26-Oct-1989
Page 4

SAMPLE
ID

ANAL.
TYPE
TBNA

COMPOUND
Benzole acid, 3,4-dimethyl-

CONC. UNITS DVQ LQ

150.000 ug/1 J

PP-LLMHW-01
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA

TBNA
TBNA
TBNA
TBNA
TBNA
TBNA
TBNA

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Benzole Acid,
4-(l,l-Dimethylethyl)-
Cyclohexanone,
3,3,5-trimethyl-
Camphor (ACN)
3-Cyclohexene-l-methanol,
.alpha., .alpha., 4-tri methyl-,
is-Terpin Hydrate

Benzole Acid, 4-methyl-
Benzene, (1-nitropropyl)-
Benzamide,
n, n-di ethyl -3-methyl -
2(3H)-Benzothiazolone
Benzenesulfonamide,
n-ethyl -4-methyl -
Phenol ,
2-[l-(4-hydroxyphenyl )-l-methy
1 ethyl]-

51.000
54.000
38.000
30.000
51.000
29.000
32.000
38.000
130.000
43.000

60.000
61.000
55.000

130.000
120.000
74.000
79.000

110.000
28.000

ug/l
ug/1
ug/
ug/
ug/
ug/1
ug/1
ug/1
ug/1
ug/1
"9/1
ug/1
ug/1

ug/1ug/1
ug/lug/l
ug/l
ug/l

JJJJJJJJJJ

JJ

JJJJ
JJ

220.000 ug/l



ROUND2

LEACHATE RESULTS



APPENDIX C Page 1
WINNEBAGO RECLAMATION LANDFILL ROUND 2 LEACHATE DATA
ANALYSIS TYPE: GU Indicators MATRIX: Leachate

SAMPLE ID: PP-LLA3-02 PP-LLA3-92 PP-LLB1-02 PP-LLG3-02 PP-LLG7-02 PP-LLMHE-02
SAMPLE DATE: 6/15/88________6/15/88_______6/15/88_______ 6/16/88________6/16/88________6/16/88

COMPOUNDS

Alkalinity m/l 9480.00 9360.00 13100.00 9540.00 11500.00 8230.00
Chloride «g/l 7360.00 7310.00 6700.00 3430.00 3820.00 3710.00
Phenol ug/l 410.00 405.00 12000.00 450.00 850.00 295.00



APPENDIX C Page 2
UINNEBAGO RECLAMATION LANDFILL ROUND 2 LEACHATE DATA
ANALYSIS TYPE: GW Indicators MATRIX: Leachate

SAMPLE ID: PP-LLMHW-02
SAMPLE DATE: 6/16/66

COMPOUNDS UNIT

Alkalinity ng/l 10600.00
Chloride i«/l 3840.00
Phenol ug/l 380.00

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C
UINNEBACO RECLAMATION LANDFILL ROUND 2 LEACHATE DATA

ANALYSIS TYPE: VoUtiles MATRIX: Leachate

SAMPLE ID:
SAMPLE DATE:

COMPOUNDS UNIT

Vinyl Chloride ug/l
1,1-Diehloroethene ug/l
1,1-Dichloroethane ug/l
Chloroform ug/l
1,1,1-Trlchloroethane ug/l
1,2-Dichloropropane ug/l
Benzene ug/l
Toluene ug/l
ChIorobenzene ug/l
Ethylbenzene ug/l
Styrene ug/l
No Compounds Detected ug/l
trans-1,2-Dfchloroethene ug/l
ci*-1,2-0ichloroethene ug/l
1,4-DichIorobenzene ug/l
m and p-Xylene ug/l
o-Xylene ug/l
1,2-Dichlorobenzene ug/l

PP-LLA3-02
6/15/88

PP-LLA3-92
6/15/88

PP-LLB1-02
6/15/88

PP-LLC3-02
6/16/88

PP-LLG7-02
6/16/88

PP-LLMHE-02
6/16/BB

Page 1

PP-LLMHW-02
6/16/BB

0.65 J/
2.40 J/
65.00 J/
0.78 J/
2.30 J/
0.61 J/

16.00 J/
20.00 J/
21.00 J/
0.96 J/

1.00 J/
55.00 J/
0.27 J/
2.00 J/

12.00 J/
17.00 J/
18.00 J/
0.51 J/

7.60 J/
190.00 J/

1.00 J/
2.60 J/

17.00 J/
51.00 J/
62.00 J/
2.60 J/

6.60 J/
38.00 J/
27.00 J/
12.00 J/
1.10 J/

4.30 J/

49.00 J/
12.00 J/

1.60 J/

2.00 J/
170.00 J/
5.00 J/

20.00 J/

0.00

18.00 J/
31.00 J/

22.00 J/
18.00 J/

(1) Results are reported with qualifier* (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C Page 1
UINNEBAGO RECLAMATION LANDFILL ROUND 2 LEACHATE DATA

ANALYSIS TYPE: Metals MATRIX: Leachate

SAMPLE ID: PP-LLA3-02 PP-LU3-92 PP-LLB1-02 PP-LLG3-02 PP-LLG7-02 PP-LLMHE-02
SAMPLE DATE: 6/15/88________6/15/86________6/15/88______ 6/16/88________6/16/88________6/16/88

COMPOUNDS UNIT

Arsenic ug/l 76.00 J/ 149.00 J/ 8.00 34.00 15.00 24.00
Bariua ug/l 520.00 J/ 2200.00 J/ 350.00 260.00 200.00 330.00
Cactaiun ug/l 80.00 J/ 170.00 J/ 7.40 1.10 3.00



APPENDIX C Page 2
UINNEBAGO RECLAMATION LANDFILL ROUND 2 LEACHATE DATA

ANALYSIS TYPE: Metals MATRIX: Leachate

SAMPLE ID: PP-LLMHW-02
SAMPLE DATE: 6/16/88

COMPOUNDS UNIT

Arsenic ug/l 67.00
Bar Jim ug/l 720.00
Cactaiitn ug/l 30.00

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



ROUNDS

LEACHATE RESULTS



SAMPLE ID:
SAMPLE DATE:

PP-LLC3-03
8/03/88

COMPOUNDS UNIT

Alkalinity mg/l
Chloride mg/l
Phenol ug/l
Field pH s.u.
Field Conductivity umho/cm

3480.00
2460.00
210.00
6.98

12500.00

APPENDIX C
UINNEBACO RECLAMATION LANDFILL ROUND 3 LEACHATE DATA
ANALYSIS TYPE: GU Indicators MATRIX: Leachate

PP-LLC3-93
8/03/88

PP-LLC6-03
8/03/88

PP-LLH2-03
8/03/88

3560.00
2440.00
201.00
7.01

12500.00

2600.00
1160.00
920.00
6.63

6520.00

10900.00
4090.00
780.00
7.85

27200.00

Page 1

PP-LLI5-03
8/03/88

9220.00
3810.00
1200.00

7.95
23400.00

(1) Re»ult» are reported Kith qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C
WINNEBAGO RECLAMATION LANDFILL ROUND 3 LEACHATE DATA

ANALYSIS TYPE: Volatile* MATRIX: Leachate

Page 1

SAMPLE ID:
SAMPLE DATE:

PP-LLC3-03
8/03/88

PP-LLC3-93
8/03/88

PP-LLC6-03
8/03/88

PP-LLH2-03
8/03/88

COMPOUNDS

1,2-Dfchloropropane
Benzene
Toluene
CMorobenzene
Ethylbenzene
Styrene
cfs-1.2-Dtchloroethene
1.4 - D i ch I orobenzene
• and p-Xylene
o-Xylene
1,2-Dichlorobenzene

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

0.38 J/
7.00 J/
24.00 J/
0.34 J/
2.40 J/
2.50 J/

26.00 J/
53.00 J/
43.00 J/

2.00 J/
6.80 J/
20.00 J/
1.00 J/
2.30 J/
2.40 J/
0.32 J/
30.00 J/
45.00 J/
40.00 J/
0.36 J/

0.23 J/
6.50 J/
35.00 J/
1.20 J/
5.00 J/
2.20 J/

25.00 J/
103.00 J/
61.00 J/

PP-LLI5-03
8/03/88

119.00 J/

3.90 J/
6.90 J/
5.40 J/
55.00 J/
30.00 J/

125.00 J/

10.00 J/
68.00 J/
17.00 J/
34.00 J/
28.00 J/

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



SAMPLE ID:
SAMPLE DATE:

PP-LLC3-03
8/03/88

COMPOUNDS

Arsenic
Barium
CadMiuM

UNIT

ug/l
ug/l
ug/l

APPENDIX C
UINNEBAGO RECLAMATION LANDFILL ROUND 3 LEACHATE DATA

ANALYSIS TYPE: Metals MATRIX: Leachate

PP-LLC3-93
8/03/86

PP-LLC6-03
8/03/88

PP-LLH2-03
8/03/88

24.00
1130.00

1.00

16.00 /S
1040.00

1.00

138.00
1030.00
170.00

Page 1

PP-LLI5-03
8/03/88

10.00
147.00

1.00 J/+S

14.00
240.00 /S

1.00

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



ROUND4

LEACHATE RESULTS



APPENDIX C Page 1
UINNEBAGO RECLAMATION LANDFILL ROUND 4 LEACHATE DATA
ANALYSIS TYPE: GW Indicators MATRIX: Leachate

SAMPLE ID: PP-LLD1-04 PP-LLD1-94 PP-LLF7-04 PP-LLG4-04 PP-LLMHE-04 PP-SB01-04
SAMPLE DATE: 6/08/89________6/08/89________6/08/89_______ 6/08/89________6/08/89________6/08/89

COMPOUNDS UNIT

Alkalinity ng/l 10300.00 J/ 9890.00 J/ 5630.00 J/ 10800.00 J/ 6920.00 J/ 5.00 UJ/U
Chloride mg/(. 5000.00 J/ 5000.00 J/ 2200.00 J/ 4300.00 J/ 3250.00 J/ 7.00 J/
Phenol ug/l 460.00 J/ 490.00 J/ 240.00 J/ 1200.00 J/ 230.00 J/ 20.00 J/
Field pH s.u. 7.65 7.68 7.71 7.99 7.95 8.30
Field Conductivity u*ho/ce) 28000.00 28000.00 15200.00 30700.00 19500.00 10.00 /U

(1) Results are reported Mith qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C
UINHEBAGO RECLAMATION LANDFILL ROUND 4 LEACHATE DATA

ANALYSIS TYPE: Volatile* MATRIX: Leachate

Page 1

SAMPLE ID:
SAMPLE DATE:

PP-LLD1-04
6/08/89

PP-LLD1-94
6/08/89

PP-LLF7-04
6/08/89

PP-LLG4-04
6/08/89

PP-LLMHE-04
6/08/89

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethane
Total 1,2-Dichloroethene
2-Butanone
1,2-DichIoropropane
4-Hethyl-2-Pentanone
2-Hexanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

2.00 /J
5 A. 00
10.00
13.00 /B

14000.00 J/BD
53.00
21.00

22000.00 J/D
3.00 /J

1600.00 /DJ
240.00 J/E

320.00 J/E
5.00 UJ/U
49.00 J/
5.00 UJ/U

190.00 J/X

3.00 /J
55.00
11.00
10.00 /B

18000.00 J/BD
57.00
22.00

20000.00 J/D
3.00 /J

1400.00 /DJ
260.00 J/E

310.00 J/E
5.00 UJ/U
49.00 J/
5.00 UJ/U

170.00 J/X

12.00

5.00 UJ/BJ
76.00 J/

26.00 J/

5.00 UJ/BJ
310.00 UJ/BD

220.00 /D
22.00 J/DJ

47.00 J/
5.00 UJ/U
65.00 J/
5.00 UJ/U

230.00 J/X

65.00
17.00
150.00 J/
5.00 UJ/U
77.00 J/
5.00 UJ/U

300.00 J/X

3.00 /J

5.00 UJ/BJ
28.00 UJ/B

6.00
10.00 R/U

18.00 J/
5.00 UJ/U
5.00 UJ/U
5.00 UJ/U
80.00 J/X

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C Page 1
UINNEBAGO RECLAMATION LANDFILL ROUND 4 LEACHATE DATA

ANALYSIS TYPE: Metals MATRIX: Leachate

SAMPLE ID: PP-LLD1-04 PP-LLD1-94 PP-LLF7-04 PP-LLG4-04 PP-LLMHE-04 PP-SB01-04
SAMPLE DATE: 6/08/89________6/08/89________6/08/89_______ 6/08/89________6/08/89________6/08/89

COMPOUNDS UNIT

Arsenic ug/l 17.40 J/NS 16.70 J/NS 23.50 J/NS 31.00 J/N+ 240.00 J/NS 2.00 UJ/UN+
Barim ug/l 265.00 /• 246.00 /* 2450.00 /S* 468.00 /* 4710.00 /S* 86.00 /*
Cattaiu* ug/l 22.90 /S* 19.50 /S* 1.70 /S* 2.60 /S* 117.00 /S* 0.20 /US*

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C
ROUND 4 LEACHATES

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUNDS

PROJECT NAME: WINNEBAGO RECLAMATION LANDFILL
PROJECT NUMBER: 13160.00

MATRIX: Leachate

26-Oct-1989
Page 1

SAMPLE
ID

PP-LLD1-04

PP-LLD1-94

PP-LLF7-04

ANAL.
TYPE COMPOUND

TVOA Silanol, trimethyl
TVOA 4-Penten-2-ol
TVOA Furan, tetrahydro-
TVOA 2-Butanol, 3-methyl-
TVOA 2-Butanone, 3-methyl-
TVOA 2-Pentanol, 4-methyl-
TVOA 3-Pentanone, 2,4-dimethyl-
TVOA 2-Hexanone, 5-methyl-
TVOA Cineole (van)
TVOA Bicyclo[2.2.1]heptan-2-one,

l,7,7-trimethyl-,(+-)-

TVOA Unknown
TVOA Silanol, trimethyl
TVOA 4-Penten-2-ol
TVOA Furan, tetrahydro-
TVOA 2-Butanol, 3-methyl-
TVOA 2-Butanone, 3-methyl-
TVOA 2-Pentanol, 4-methyl-
TVOA 2-Hexanone, 5-methyl-
TVOA Cineole (van)
TVOA Bicyclo[2.2.1]heptan-2-one,

l,7,7-trimethyl-,(+-)-

TVOA Unknown
TVOA Unknown
TVOA Silanol, trimethyl
TVOA Furan, tetrahydro-
TVOA 3-Pentanone, 2,4-dimethyl-
TVOA Cineole (van)
TVOA Bicyclo[2.2.1]heptan-2-one,

1,7,7-trimethyl-,(+-)-
TVOA 2-Butanol, 2-methyl-
TVOA .Alpha.-pinene (ACN)
TVOA 7-Oxabicyclo[2.2.11heptane,

1-methl-4-(1-methylethyl)-

CONC. UNITS DVQ LQ

JX
J
J
J
JX
J
J
J
J
J

J
JX
J
J
J
JX
J
J
J
J

JX
JX
JX
J
JX
JX
JX

J
JX
JX

62.000
51.000
220.000
160.000
100.000
25.000
14.000
24.000
23.000
47.000

12.000
72.000
44.000
230.000
140.000
110.000
24.000
23.000
15.000
33.000

21.000
120.000
74.000
32.000
28.000
32.000
140.000

15.000
42.000
14.000

ug/i
ug/l
ug/1
ug/
ug/1
ug/
ug/1
ug/1
ug/1
ug/1

ug/l
ug/
ug/1
ug/1
ug/
ug/1
ug/
ug/l
ug/1
ug/1

ug/1
ug/l
ug/
ug/1
ug/1
ug/1
ug/l
ug/l
ug/l
ug/l

PP-LLG4-04



APPENDIX C
ROUND 4 LEACHATES

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUNDS

PROJECT NAME: WINNEBAGO RECLAMATION LANDFILL
PROJECT NUMBER: 13160'.00

MATRIX: Leachate

26-Oct-1989
Page 2

SAMPLE
ID

PP-LLMHE-04

ANAL.
TYPE COMPOUND

TVOA Unknown
TVOA Silanol, trimethyl
TVOA Furan, tetrahydro-
TVOA 2-Butanone, 3-methyl-
TVOA 3-Pentanone, 2,4-dimethyl-
TVOA Cineole (van)
TVOA Bicyclo[2.2.1]heptan-2-one,

l,7,7-trimethyl-,(+-)-
TVOA 3-Carene

TVOA Silanol, trimethyl
TVOA Furan, tetrahydro-
TVOA 3-Pentanone, 2,4-dimethyl-
TVOA Bicyclo[2.2.1]heptan-2-one,

l,7,7-trimethyl-,(+-)-
TVOA Ethyl ether

CONC. UNITS DVQ LQ

J
JX
J
JX
J
J
J

27.000
71.000
30.000
6.900
5.600
6.800
44.000

27.000

20.000
11.000
7.300
9.300

ug/l
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

ug/1

ug/1
ug/1
ug/1
ug/1

JX
J
J
J

7.700 ug/1



RESULTS FOR BLANKS



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL BLANK SUMMARY

ANALYSIS TYPE: CW Indicators MATRIX: Blank

Page 1

SAMPLE ID: PP-FB01-01
SAMPLE DATE: 4/05/88

COMPOUNDS

Alkalinity
Chloride
Phenol
Field pH
Field Conductivity

UNIT

mg/l 6.00

ug/l
s.u.
umho/CM

PP-FB02-01 PP-FB03-01 .PP-FB04-01 PP-LLFB01-01
4/06/88 4/07/88 4/08/88 4/08/88

8.00 5.00 /U
1.00 /U

7.00 5.00 /U

5.00 /U
1.00 /U
5.00 /U

5.00 /U
1.00 /U
5.00 /U

PP-LLSB04-02
6/16/88

12.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL BLANK SUMMARY

ANALYSIS TYPE: GW Indicators MATRIX: Blank

Page 2

SAMPLE ID:
SAMPLE DATE:

PP-SB01-02
6/20/88

PP-SB01-03
8/03/88

PP-SB01-04
6/08/89

PP-SB02-02
6/K/88

PP-SB03-02
6/15/88

COMPOUNDS UNIT

Alkalinity
Chloride
Phenol
Field pH
Field Conductivity

ng/l
ug/l
s.u.
umho/cm

,00
,00
00 5.00

5.00 UJ/U
7.00 J/
20.00 J/
8.30

10.00 /U

6.00
1.00
6.00

1.00
14.00

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL BLANK SUMMARY

ANALYSIS TYPE: Metals MATRIX: Blank

Page 1

SAMPLE ID:
SAMPLE DATE:

PP-FB01-01
4/05/88

PP-FB02-01
A/06/88

PP-FB03-01
A/07/88

PP-FB04-01
A/08/88

PP-LLFB01
4/oa/aa

•01 PP-LLSBOA-02
6/16/88

COMPOUNDS

Arsenic
Barium
Cadmium
Nickel
No Compounds Detected

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l

.00
0.20

0.00 0.00
42.00

2.00 /U
5.00 /U
0.20 /U



COMPOUNDS

APPENDIX C
UINNEBAGO RECLAMATION LANDFILL BLANK SUMMARY

ANALYSIS TYPE: Metals MATRIX: Blank

Page 2

SAMPLE ID:
SAMPLE DATE:

PP-SB01-02
6/20/88

PP-SB01-03
8/03/88

PP-SB01-04
6/08/89

.PP-SB02-02
6/U/88

PP-SB03-02
6/15/88

Arsenic
Barium
Cadmium
Nickel
No Compounds Detected

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l

2.00 /U
5.00 /U
0.20 /U

2.00 /U
5.00 /U
0.20 /U

2.00 UJ/UN+
86.00 /*
0.20 /US*

2.00 /U
5.00 /U
0.20 /U

2.00 /U
5.00 /U
0.20 /U

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C
WINNEBAGO RECLAMATION LANDFILL BLANK SUMMARY
ANALYSIS TYPE: Votatiles MATRIX: Blank

Page 1

SAMPLE ID:
SAMPLE DATE:

PP-FB01-01
4/04/88

PP-FB02-01
4/06/88

PP-FB03-01
4/07/88

PP-FB04-01
4/08/88

PP-LLFB01-01
4/08/88

PP-LLSB04-02
6/16/88

COMPOUNDS UNIT

Chloroethane ug/l
Methylene Chloride ug/l
Acetone ug/l
1,1-Dichloroethane ug/l
Chloroform ug/l
2-Butanone ug/l
1,1.1-Triehloroethane ug/l
Trichloroethene ug/l
Dibromochloromethane ug/l
Benzene ug/l
trans-1,3-Dichloropropene ug/l
Tetrachloroethene ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
Styrene ug/l
Total Xylenes ug/l
No Compounds Detected ug/l
trans-1,2-Dichloroethene ug/l
cis-1,2-Dichloroethene ug/l
1,4-Dichlorobenzene ug/l
m and p-Xylene ug/l
1,2-Dichlorobenzene ug/l

1.40
20.00 18.20

1.70

0.37 J/

1.25

2.25 J/

0.39 J/

0.91 J/
0.48 J/

0.39 J/

0.32 J/

1.42 J/

0.27 J/



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL BLANK SUMMARY
ANALYSIS TYPE: Volatiles MATRIX: Blank

Page 2

SAMPLE ID:
SAMPLE DATE:

PP-SB01-02
6/20/88

PP-SB01-03
6/03/88

PP-SB01-OA
6/08/89

PP-SB02-02
6/u/aa

PP-SB03-02
6/15/88

PP-TB01-02
6/20/88

COMPOUNDS UNIT

Chloroethane ug/l
Methylene Chloride ug/l
Acetone ug/l
1,1-Dichloroethane ug/l
Chloroform ug/l
2-Butanone ug/l
1,1,1-Trichloroethane ug/l
Trichloroethene ug/l
Dibromochloromethane ug/l
Benzene ug/l
trans-1,3-Dichloropropene ug/l
Tetrachloroethene ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
Styrene ug/l
Total Xylenes ug/l
No Compounds Detected ug/l
trans-1,2-Djchloroethene ug/l
cis-1,2-Dichloroethene ug/l
1,4-Dichlorobenzene ug/l
m and p-Xylene ug/l
1,2-Dichlorobenzene ug/l

0.00 0.00

5.00 UJ/BJ

10.00 R/U

5.00 UJ/U
5.00 UJ/U
5.00 UJ/U
5.00 UJ/U
5.00 UJ/U

0.00 0.00 0.00



APPENDIX C Page 3
UINNEBAGO RECLAMATION LANDFILL BLANK SUMMARY
ANALYSIS TYPE: Volatiles MATRIX: Blank

SAMPLE ID: PP-TB01-03 PP-TB01-04 PP-TB02-02 PP-TB03-02 PP-TB04-02
SAMPLE DATE: 8/03/68________6/08/69________6/U/68________ 6/15/88________6/15/88_______

COMPOUNDS UNIT

Chloroethane ug/l
Methylene Chloride ug/l 5.00 UJ/BJ
Acetone ug/l 37.00 UJ/B
1,1-Dichloroethane ug/l
Chloroform ug/l
2-Butanone ug/l 10.00 R/U
1,1,1-Trichloroethane ug/l
Trichloroethene ug/l
Dibrocnochloromethane ug/l 0.31
Benzene ug/I
trans-<1.3-D<chloropropene ug/l 0.23 J/
Tetrachloroethene ug/l 0.22
Toluene ug/l 5.00 UJ/U
Chlorobenzene ug/l 0.75 J/ 5.00 UJ/U
Ethylbenzene ug/l 5.00 UJ/U
Styrene ug/l 5.00 UJ/U
Total Xylenes ug/l 5.00 UJ/U
No Compounds Detected ug/l 0.00 0.00
trans-1,2-Dichloroethene ug/l 0.36
cis-1,2-Dichloroethene ug/l 2.80
1,4-Dichlorobenzene ug/l 39.00 J/
m and p-Xylene ug/l
1,2-DiChlorobenzene ug/l 3.00 J/

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C Page 1
UINNEBAGO RECLAMATION LANDFILL BLANK SUMMARY

ANALYSIS TYPE: Semi-Volatiles MATRIX: Blank

SAMPLE ID:
SAMPLE DATE:

COMPOUNDS UNIT

No Compounds Detected ug/l

PP-FB01-01
4/04/88

0.00

PP-LLFB01-01
4/08/88

0.00

(1) Results are reported wi t h qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C Page 1
UINNEBAGO RECLAMATION LANDFILL BLANK SUMMARY

ANALYSIS TYPE: Pesticides/PCBs MATRIX: Blank

SAMPLE ID: PP-FB01-01 PP-LLFB01-01
SAMPLE DATE: 4/OA/Bfl_________4/08/68

COMPOUNDS UNIT

No Compounds Detected ug/l 0.00 0.00

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C 26-Oct-1989
BLANKS Page 1

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUNDS

PROJECT NAME: WINNEBAGO RECLAMATION LANDFILL
PROJECT NUMBER: 13160.00

MATRIX: Leachate

SAMPLE ANAL.
ID TYPE COMPOUND CONC. UNITS DVQ LQ

PP-SB01-04
TVOA Acetaldehyde (DOT) 17.000 ug/1 J



GC/MS CONFIRMATION RESULTS



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL GC/HS CONFIRMATION DATA RO 1

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

Page 1

SAMPLE ID:
SAMPLE DATE:

PP-B11-01
4/07/88

COMPOUNDS

1,1-Dichloroethane
Total 1,2-Dichloroethene
1,1,1-Trichloroethane
Trichloroethene
Tetrachloroethene
No Compounds Detected

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/t

0.47

0.27
1.00

PP-B16-01
4/07/88

PP-G107-01
4/06/88

PP-G119-01
4/04/88

PP-PW1-01
4/05/88

0.87 J/
23.00
3.25
2.76
1.78

1.50
0.42 /J
0.42
0.46

0.00 0.00

(1) Result* are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C Page 1
UINNEBAGO RECLAMATION LANDFILL GC/HS CONFIRMATION DATA RD 1

ANALYSIS TYPE: Volatiles MATRIX: Surface Water

SAMPLE ID: PP-SU02-01
SAMPLE DATE: 4/8/88

COMPOUNDS UNIT

Chloroform ug/l 0.29

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C Page 1
UINNEBAGO RECLAMATION LANDFILL GC/MS CONFIRMATION DATA RD 1

ANALYSIS TYPE: Volatiles MATRIX: Leachate

SAMPLE ID: PP-LLMHU-01
SAMPLE DATE: 4/08/88

COMPOUNDS UNIT

Vinyl Chloride ug/l 12.00
Total 1.2-Dichloroethene ug/l 4.30
Chloroform ug/l 16.00
Toluene ug/l 67.00 /B
Ethylbenzene ug/l 21.00
Total Xylenes ug/l 89.00

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL GC/HS CONFIRMATION DATA RD 2

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

Page 1

SAMPLE ID:
SAMPLE DATE:

PP-PWO-02
6/15/88

PP-B09-02
6/15/88

PP-B11A-02
6/14/88

PP-G115-02
6/U/88

COMPOUNDS UNIT

Vinyl Chloride ug/l
Chloroethane ug/l
1,1-Dichloroethene ug/l
1,1-Dichloroethane ug/l
Total 1,2-Dichloroethene ug/l
1,1.1-Trichloroethane ug/l
1,2-0 i chIoropropane ug/1
Trichloroethene ug/l
Benzene ug/l
Tetrachloroethene ug/l
Chlorobenzene ug/l
Methylene Chloride ug/l
Acetone ug/l
Chloroform ug/l
Toluene ug/l

1.80
5.60
0.94

1.80

4.50 /B

1.40 U/B
3.60 U/B
0.62 U/BJ
0.17 U/B

0.94 U/B
27.00 U/B

0.10 U/BJ

2.40
6.70

1.70
2.60

0.65
0.16 /J
1.10

0.68

PP-G119A-02
6/20/88

0.11 /J
0.14 /J
1.20
0.57 /J

0.76

0.48 /B

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C Page 1
UINNEBAGO RECLAMATION LANDFILL GC/NS CONFIRMATION DATA RD 2

ANALYSIS TYPE: Volatile* MATRIX: Leachate

SAMPLE ID: PP-LLC7-02
SAMPLE DATE: 6/16/88

COMPOUNDS UNIT

Vinyl Chloride ug/l 90.00
Total 1,2-Dichloroethene ug/( 24.00
Benzene ug/l 6.20 /B
Toluene ug/l 270.00 /B
Ethylbenzene ug/l 56.00 /B
Total Xylerws ug/l 130.00 /B

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



HISTORICAL GROUND WATER DATA

VOLATILE ORGANIC COMPOUNDS



APPENDIX C
UINNE8AGO RECLAMATION LANDFILL HISTORICAL GW VOLATILES

ANALYSIS TYPE: Volatile* MATRIX: Ground Water

Page 1

SAMPLE ID:
SAMPLE DATE:

PP-B01
10/25/82

PP-B01
9/06/83

PP-B01
5/01/84

PP-B02
10/25/82

PP-B02
9/06/83

PP-B02
5/01/84

COMPOUNDS UNIT

ChIoromethane ug/l
Vinyl Chloride ug/l
Chloroethane ug/l
Methylene Chloride ug/l
Acetone ug/l
1,1-Dichloroethene ug/l
1 1-Dichloroethane ug/l
Total 1,2-Dichloroethene ug/l
Chloroform ug/l
1.2-Oichloroethane ug/l
1,1.1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
Branodichloromethane ug/l
1,2-Dichloropropane ug/l
ci8-1,3-Dichloropropene ug/l
Trichloroethene ug/l
OibromochIoromethane ug/l
1,1.2-Trichloroethane ug/l
Benzene ug/l
trans-1,3-Dichloropropene ug/l
2-Hexanone ug/l
Tetrachloroethene ug/l
1,1,2.2-Tetrachloroethane ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
Styrene ug/l
Total Xylenes ug/l
No Compounds Detected ug/l
trans-1,2-Dichloroethene ug/l
cis-1,2-Dichloroethene ug/l
1,4-DiChlorobenzene ug/l
in and p-Xylene ug/l
o-Xylene ug/l
1,2-Dichlorobenzene ug/l
FIuorotrichIoromethane ug/l
2-Chloroethylvinyl ether ug/l

5.00 /U

5.00
7.20

5.00 /U
5.00 /U
64.00

33.00

54.00

7.00

15.00

5.00

19.00

2.40

45.00

18.00

48.00

57.00 18.00

19.00
100.00 /U

5.00 /U

28.00
5.00 /U

5.00 /U

57.00

22.00

5.00 /U

12.00

28.00

43.00

22.00

2.70

36.00

40.00

25.00

9.00 5.10



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLATILES

ANALYSIS TYPE: Volatile* MATRIX: Ground Water

Page 2

SAMPLE ID:
SAMPLE DATE:

PP-B03
10/25/82

PP-B03
9/06/83

PP-B03
5/01/84

PP-B04
10/25/82

PP-B04
9/06/83

PP-B04
5/01/84

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1.1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1.2-D i chloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
BromodichIoronethane
1,2-Dichloropropane
cis-1,3-Dichloropropen«
Trichloroethene
D i bromochIoronethane
1,1,2-Trichloroethane
Benzene
trans-1,3-D i ch loropropene
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes
No Compounds Detected
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
1,4-Dichlorobenzene
m and p-Xylene
n-Sy!i«fv»
1,2-D i ch I orobenzene
Fluorotrichloromethane
2-Chloroethylvinyl ether

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/'.
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

7.00

100.00 /U

5.00 /U

0.00

19.00
190.00

5.00 /U
11.00
600.00

7.80

790.00

7.20
5.00 /U

500.00

5.00 /U

410.00

5.00 /U

5.00 /U

160.00

260.00

660.00

800.00

2700.00

41.00

1500.00

13.00
150.00

240.00

170.00

470.00

40.00

31.00

280.00

2400.00 /J



PP-B04-01
4/05/88

PP-B04-02
6/15/88

PP-B04-DUP
10/25/82

PP-B05
10/25/82

PP-B05
9/06/83

PP-B05
5/01/84

APPENDIX C Page 3
UINNEBAGO RECLAMATION LANDFILL HISTORICAL GW VOLATILES

ANALYSIS TYPE: Volatile* MATRIX: Ground Water

SAMPLE ID:
SAMPLE DATE:

COMPOUNDS UNIT

Chloromethane ug/l 5.00
Vinyl Chloride ug/l 3.00 1.80 J/
Chloroethane ug/l 4.30 J/ 5.00 /U
Methylene Chloride ug/l 6-00
Acetone ug/l 160.00
1,1-Dichloroethene ug/l 6.00 J/ 17.00
I.i-Dichloroethane up/I 190.00 J/ 170.00 160.00 5.00 /U 14.00
Total 1,2-Dichloroethene ug/l
Chloroform ug/l
1,3-Dichloroethane ug/l 3.20 13.00 J/ 9.30
1,1.1-Trichloroethane ug/l 310.00 J/ 350.00 560.00 5.00 /U 13.00
Carbon Tetrachloride ug/l
Bromodichloromethane ug/l
1,2-Dichloropropane ug/l 5.70 8.90 J/ 7.50
cis-1,3-Dichloropropene ug/l
Trichloroethene ug/l 380.00 J/ 350.00 860.00 5.00 /U 2.00 4.30
Dibromochloronwthane ug/l
1.1,2-Trichloroethane ug/l 0.78 4.00 J/ 6.20
Benzene ug/l 3.60 I/ 1.90 J/ 5.00 /U
trans-1,3-Dichloropropene ug/l
2-Hexanone ug/l
Tetrachloroethene ug/l 550.00 J/ 810.00 11100.00 6.10
1,1,2.2-Tetrachloroethane ug/l
Toluene ug/l 3.00 J/ 1.70 J/ 5.00 /U
Chlorobenzene ug/l
Ethylbenzene ug/l 11.00 J/
Styrene ug/l 5.00 /U
Total Xylenes ug/l
No Compounds Detected ug/l
trans-1.2-Dichloroethene ug/l 0.68 J/ 350.00 28.00 21.00 74.00
cis-1.2-Dichloroethene ug/l 1200.00 J/ 750.00
1,4-DiChlorobenzene ug/l
m and p-Xylene ug/l 9.70 J/ 3.90 J/
o-Xylrnr oo/l 24.00 J/ 9.20 J/ 5.00 /U
1,2-Dichlorobenzene ug/l
Fluorotrichloromethane ug/l 5.00 /U
2-Chloroethylvinyl ether ug/l



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL GW VOLATILES
ANALYSIS TYPE: Volatiles MATRIX: Ground Water

Page 4

SAMPLE ID:
SAMPLE DATE:

PP-B06
5/01/84

PP-B060
10/25/82

PP-B060
9/06/83

PP-B060-01
4/07/88

PP-B06D-02
6/15/86

PP-B06D-92
6/15/88

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-D i chIoroethene
1,1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1,2•D i chIoroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
BromodichIoromethane
1,2-DichIoropropane
cis-1.3-DichIoropropene
TrichIoroethene
D i bromochIoromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-DichIoropropene
2-Hexanone
Tet rachIoroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes
No Compounds Detected
trans-1,2-Dichloroethene
cis-1,2-Dichtoroethene
1,4-Dichlorobenzene
m and p-Xylene
o-Xylene
1,2-DiChlorobenzene
Fluorotrichloromethane
2-Chloroethylvinyl ether

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
.jg/l
ug/l
ug/l
ug/l

5.20

0.56
8.20

2.00
1.20

0.58

22.00

0.00
5.10

6.60 88.00

0.54
8.10

2.00
0.94

0.22

0.37

86.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLAT1LES

ANALYSIS TYPE: Volatile* MATRIX: Ground Water

Page 5

SAMPLE ID:
SAMPLE DATE:

PP-B060-DUP
tO/25/82

PP-B06S
10/25/82

PP-B06S
9/06/83

PP-B06S
5/01/84

PP-B06S-01
4/07/88

PP-B06S-02
6/15/88

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-DichIoroethene
1.1-DiChloroethane
Total 1,2-DichIoroethene
Chloroform
1.2-0 i ch I oroethane
1,1,1-Trichloroethane
Carbon TetrachIor ide
Bromodichloromethane
1,2-Dichloropropane
ci»-1,3-Dichloropropene
Trichloroethene
01bromochIoronethane
1,1.2-Trichloroethane
Benzene
t rans -1,3 - D i ch I oroprooene
2-Hexanone
Tet rachIoroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes
No Compounds Detected
tr»ns-1,2-Dichloroethene
ci*-1,2-Dichloroethene
1,4-0 iChlorobenzene
m and p-Xylene
o-Xylene
1,2-D i ch lorobenzene
FIuorotrichIoromethane
2-Chloroethylvinyl ether

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

15.00 5.21

0.59 0.78

11.00 0.51
0.28

0.00 0.00 0.00



APPENDIX C
U1NNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLATILES
ANALYSIS TYPE: Volatile* MATRIX: Ground Water

Page 6

SAMPLE ID:
SAMPLE DATE:

PP-B07
10/25/82

PP-B07
9/06/83

PP-B07
5/OV84

PP-B07-01 PP-B07-02
6/15/88

PP-B08
10/25/82

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-D i chIoroethene
1.1-01chloroethane
Total 1,2-Dichloroethene
Chloroform
1.2-0ichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
BromodichIororoethane
1,2-Dichloropropane
ci s-1,3-0 i ch I oropropene
Trichloroethene
D < bromochIoromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-DichIoropropene
2-Hexanone
TetrachIoroethene
1,1,2.2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes
No Compounds Detected
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
1,4-Dtchlorobenzene
n and p-Xyleoe
0-Xylern
1,2-Dichlorobenzene
fIuorotr i chIoromethane
2-Chloroethylvinyl ether

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

7.00 9.81 R/
230.00 400.00

0.50

5.00 /U

0.00
33.00 3.00

0.40
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UINNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLAT1LES

ANALYSIS TYPE: Volatile* MATRIX: Ground Water
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SAMPLE ID:
SAMPLE DATE:

PP-BOfl
9/06/83

PP-B08
5/01/84

PP-B08
12/27/84

PP-B08
1/02/85

PP-B09
10/25/82

PP-B09
9/06/83

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1.1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1.2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
BromodichIoronethane
1,2-Dichloropropane
ci8-1,3-Dichtoropropene
Trichloroethene
D i bromochIoronethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes
No Compounds Detected
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
1,4-Dichlorobenzene
m and p-Xylene
o-Xylene
1,2-D i ch I orobenzene
Fluorotrichloromethane
2-Chloroethylvinyl ether

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
L!6/"
ug/l
ug/l
ug/l

7.00 13.00
1300.00

0.40

0.10

0.30

0.20

3.00

0.00
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SAMPLE ID:
SAMPLE DATE:

PP-B09
5/01/84

PP-B09
12/27/84

PP-B09
1/02/85

PP-B09-01 PP-B09-02
6/15/88

PP-B10
10/25/82

COMPOUNDS

Chtoromethane
Vinyl Chloride
ChIoroethane
Nethylene Chloride
Acetone
1,1-Oichloroethene
1.1-DichIoroethane
Total 1,2-Dichloroethene
Chloroform
1.2-Dichloroethane
1,1,1-Trichloroethane
Carbon TetrachIoride
Bromodi ehIoromethane
1,2-Dichloropropane
cis-1,3-D<chloropropene
Trichloroethene
D i bromochIorcmethane
1,1,2-Trichloroethane
Benzene
trans-1.3-Dichloropropene
2-Hexanone
Tetrachloroethene
1,1,2,2-Tet rachIoroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes
No Compounds Detected
trans-1,2-Dichloroethene
cls-1,2-Dichloroethene
1,4-Dichlorobenzene
• and p-Xylene
o-Xylene
1,2-D i ch I orobenzene
FI uorotr i ch I oromethane
2-Chloroethylvinyl ether

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
U9/:
ug/l
ug/l
ug/l

0.30

0.20

11.00

5.00 /U

5.00 /U

10.00 /U

9.00

7.00

10.00

0.00 0.00 0.00 0.00
65.00

0.30
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ANALYSIS TYPE: Volatiles MATRIX: Ground Water
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SAMPLE ID:
SAMPLE DATE:

PP-B10
9/06/83

PP-B10
5/01/84

PP-B10
12/28/84

PP-B10
1/03/85

PP-B10-01
4/06/88

PP-B10-02
6/14/88

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1*Dichloroethene
1,1-Diehloroethane
Total 1,2-Dichloroethene
Chloroform
1,2'Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
D i bromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
2-Hexanone
TetrachIoroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes
No Compounds Detected
trans-1,2-Dichloroethene
cia-1,2-0ichloroethene
1,4-Dichlorobenzene
• and p-Xylene
o-Xylene
1,2-0 i chIorobenzene
FI uorot r i chIoromethane
2-Chloroethylvinyl ether

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

5.00

1.10
48.00

2.20
7.00

2.00

7.00 3.60

32.00 18.00

0.40

0.80

1.70
81.00

1.90

1.60

4.30

0.60

2.90

0.20
2.00

0.60

0.91 J/

1.80 J/

0.32 J/

3.10 J/

0.52 J/

2.50 J/

18.00 J/

0.29

1.30

4.00

1.00

4.60

3.10

20.00
0.33
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SAMPLE ID:
SAMPLE DATE:

PP-B10A
12/28/84

PP-B10A
1/03/65

PP-B11
10/25/S2

PP-B11
9/06/83

PP-B11
5/01/84

PP-B11
12/28/84

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1.1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1.2-0ichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
BrcmodichIoromethane
1,2-D ichloropropane
c<s-1,3-Dichloropropene
Trichloroethene
D i bromochIoromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
2-Hexanone
Tetrachloroethene
1,1,2.2-TetrachIoroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes
No Compounds Detected
trans-1,2-Dichloroethene
cU-1,2-Dichloroether*
1,4-DJchlorobenzene
• and p-Xylene
o-Xyleni
1,2-Dichlorobenzene
Fluorotrichloromethane
2-Chloroethylvinyl ether

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
uo/l
ug/l
ug/l
ug/l

0.70
44.00

2.90

4.00

1.80

0.30

0.70
47.00

3.10

4.30

1.90

0.30

130.00
630.00

5.00 /U

5.00 /U

5.00 /U

5.00 /U

5.00 /U

5.00

10.00

1.20
2.30

0.20

1.20

2.50

8.00 4.00

0.30
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SAMPLE ID:
SAMPLE DATE:

PP-B11
1/03/85

PP-B11-01
4/07/88

PP-B11-02
6/U/88

PP-B11A
12/28/84

PP-B11A
1/03/85

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1.1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1.2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
BromodichIoromethane
1,2-Dichloropropane
cis-1,3-0ichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes
No Compounds Detected
tran*-1,2-Dichloroethene
cis-1,2-Dichloroethene
1,4-Dichlorobenzene
• and p-Xylene
o-Xylene
1,2-DichIorobenzene
Fluorot richIoromethane
2-Chloroethylvinyl ether

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

1.00
2.10

0.20

1.00

2.00

0.38

1.06 0.76

0.59
0.30

2.80
23.00

1.30

1.60

2.70

1.70
2.50

0.20

3.00
31.00

1.80

1.90

3.20

0.50

0.30

0.30

PP-B11A-01
4/07/88

3.00
4.36

1.95

1.38

3.00

5.68

11.10
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SAMPLE ID:
SAMPLE DATE:

PP-B11A-02
6/14/88

PP-B11A-91
4/07/88

PP-B12
10/25/82

PP-B12
9/06/83

PP-B12
5/01/84

PP-B12
1J/20/B4

COMPOUNDS

ChIoromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloro«thene
1.1-Dichloroethane
Total 1,2-Dlchloroethene
Chloroform
1.2-Dichloroethane
1.1.1-Trichloroethane
Carbon Tetrachloride
B romod i chIoromethane
1,2•DichIoropropane
cis-1,3-Dichloropropene
Trichloroethene
D i bromochIoromethane
1.1.2-Trichloroethane
Benzene
trans-1,3-DichIoropropene
2-Hexanone
Tet rachIoroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes
No Compounds Detected
trans-1,2-Dichloroethene
c<s-1,2-Dichloroethene
1.4-Dichlorobenzene
m and p-Xylene
o-Xyteiie
1.2-DichIcrobenzene
Fluorotrichloromethane
2-Chloroethylvinyl ether

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
"9/1
ug/l
ug/l
ug/l

1.50 J/

2.00 J/

0.70 J/

2.60 J/

5.60 if

8.20 J/

2.90
4.93

2.40

1.37

2.99

5.49

10.00

22.00

7.00
1200.00

63.00

6.00

16.00

140.00

19.00

57.00

400.00

16.00

63.00

160.00

42.00

22.00

78.00

10.00

49.00

6.00

30.00

23.00

420.00 250.00

65.00
0.70
2.20

0.70
76.00
930.00

4.10
0.40

17.00

59.00

2.60

29.00

0.90

5.70
5.00
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SAMPLE ID:
SAMPLE DATE:

PP-B12
1/04/85

PP-B12-01
4/06/88

PP-B12-02
6/14/88

PP-B13
10/25/82

PP-B13
9/06/83

PP-B13
5/01/84

COMPOUNDS

Chloromethane ug/l
Vinyl Chloride ug/l
Ch Ioroethane ug/l
Methylene Chloride ug/l
Acetone ug/l
1,1-Dichloroethene ug/l
1.1-Dichloroethane ug/l
Total 1,2-Dichloroethene ug/l
Chloroform ug/l
1.2-Dichloroethane ug/l
1,1,1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
BroModichloromethane ug/l
1,2-Dichloropropane ug/l
cia-1,3-Dichloropropene ug/l
Trichloroethene ug/l
DlbroMochloromethane ug/l
1,1,2-Trichloroethane ug/l
Benzene ug/l
trans-1,3-Dichloropropene ug/l
2'Hexanone ug/l
Tetrachloroethene ug/l
1,1,2,2-TetrachIoroethane ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
Styrene ug/l
Total Xylenes ug/l
No Compounds Detected ug/l
trans-1,2-Dichloroethene ug/l
c<s-1,2-Dichloroethene ug/l
1,4-OiChlorobenzene ug/l
M and p-Xylene ug/l
O'Xylerte ug/l
1,2-DiChlorobenzene ug/l
Fluorotrichtoromethane ug/l
2-Chloroethylvinyl ether ug/l

77.00
0.60
1.90

0.90
83.00

1020.00

4.10
0.30

17.00

59.00

4.30

29.00

1.70

6.20

28.20 J/
11.00 J/

12.70 J/

1.87 J/

9.89 J/

7.30 J/

1.97 J/
0.44 J/

5.56 J/

3.79 J/

2.75 J/
93.60 J/
17.60 J/

2.35 J/

8.70
7.00

13.00

I.80

II.00

7.60

0.67

6.60

4.80
3.30

2.90
90.00
22.00

3.20

19.00

5.00 /U

32.00

5.00 /U
5.00 /U

7.00

94.00

8.90

42.00

66.00

17.00

52.00

11.00

12.00

140.00

20.00

82.00

24.00

2.60

42.00

25.00

320.00 130.00
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SAMPLE ID:
SAMPLE DATE:

PP-B13
12/29/84

PP-B13
1/04/85

PP-B13-01
4/06/88

PP-B13-02
6/14/88

PP-B14
10/25/82

PP-B14
9/06/83

COMPOUNDS

ChIoromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1.1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1.2-Oichloroethane
1,1,1-Trichloroethene
Carbon Tetrachloride
Bronodichloromethane
1,2-Dichloropr opart*
cis-1,3-Dichloropropene
Trichlorotthene
D i bromochIoromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
2-Hexanone
TetrachIoroethene
1,1,2.2-Tetrechloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes
No Compounds Detected
trans-1,2-Dichloroethene
ci»-1.2"Dichloroethene
1,4-DiChlorobenzene
m and p-Xylene
o-Xylene
1,2-0ichlorobenzene
Fluorotrfchloromethane
2-CMoroethylvinyl ether

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

47.00
0.90
1.50

1.30
36.00
610.00

1.90
7.00

6.70

91.00

3.00

33.00

0.40

1.60

0.20

42.00
0.60
0.90

1.70
32.00
600.00

2.00
10.00

6.10

95.00

3.20

48.00

0.50
0.40

1.50

0.30
1.50

33.00 J/
19.00 J/

0.22 J/
17.00 J/

2.00 J/
4.90 J/

7.10 J/

30.00 J/

2.40 J/
0.48 J/

17.00 J/

1.60 J/
2.40 J/

2.30 J/
160.00 J/
7.60 J/

12.00 J/
14.00 J/

21.00 J/

11.00 J/
3.50 J/
3.80 J/
0.42 J/

10.00 J/

41.00 J/

2.50

22.00 J/

1.30 J/
2.10

3.10 J/
190.00 J/
11.00 J/

0.47 J/

14.00
150.00
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SAMPLE ID:
SAMPLE DATE:

PP-BH
5/01/84

PP-BH
12/27/84

PP-BH
1/02/85

PP-BH-01
4/15/88

PP-B14-02
6/14/88

PP-B15
10/25/82

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1.1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1.2-DiChloroethane
1,1,1-THchloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2 • D i eh I oropropane
cis-1,3-Dichloropropene
Trichloroethene
D < bromochIoromethane
1,1,2-Trichloroethane
Benzene
trant-1,3-Dichloropropene
2-Hexanone
Tet rachIoroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes
No Compounds Detected
trans-1,2-Oichloroethene
cis-1.2-Dichloroethene
1,4-DichIorobenzene
n and p-Xylene
o-XyU..*
1,2-Dichlorobenzenc
Fluorotrichlorenethane
2-Chloroethytvinyl ether

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

0.10 0.10

0.00 0.00 0.00

0.60 0.50

11.00
10.00 /U

20.00

12.00

5.00 /U

15.00

5.00 /U

5.00 /U
27.00
5.00 /U

18.00

8.00



APPENDIX C
WINNEBAGO RECLAMATION LANDFILL HISTORICAL GW VOLATILES

ANALYSIS TYPE: Voletiles MATRIX: Ground Water

Page 16

SAMPLE ID:
SAMPLE DATE:

PP-B15
9/06/83

PP-B15
5/01/8*

PP-B15-01

COMPOUNDS UNIT

Chloromethane ug/l
Vinyl Chloride ug/l
Chloroethane ug/l
Hethylene Chloride ug/l
Acetone ug/l
1,1-Dichloroethene ug/l
1.1-Dichtoroethane ug/l
Total 1,2-Dichloroethene ug/l
Chloroform ug/l
1.2-DiChloroethane ug/l
1,1,1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
Bromodichloromethane ug/l
1,2-Dichloropropane ug/l
ci»-1,3-Dichloropropeoe ug/l
Trichloroethene ug/l
Dibromochloromethane ug/l
1,1,2-Trichloroethane ug/l
Benzene ug/l
trans-1,3-Dichloropropene ug/l
2-Hexanone ug/l
Tetrachloroethene ug/l
1,1,2,2-Tetrachloroethane ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
Styrene ug/l
Total Xylenes ug/l
No Compounds Detected ug/l
trans-1,2-Dichloroethene ug/l
cis-1,2-D<chloroethene ug/l
1,4-Dichlorobenzene ug/l
m and p-Xylene ug/l
o-Xylene ijq/l
1,2-Dichlorobenzenc ug/l
FIuorotrichloromethane ug/l
2-Chloroethylvinyl ether ug/l

84.00

16.00 6.40

14.00

16.00

6.60

7.90

41.00

8.00

11.00

PP-B15-02
6/20/88

PP-B15P-01
A/05/88

PP-B15P-02
6/20/88

7.30

1.94

0.23

3.14

0.58

3.93 J/

1.62 J/
2.63
2.84 J/

13.30 J/
1.39 J/
2.00 J/
2.52 J/

3.00 J/
1.50 J/

0.24 J/

0.24 J/
0.86 J/

0.24 J/

5.20

0.24
0.59 J/
2.30

16.00 J/
1.00
1.80
2.70 J/

1.31

3.57

4.68

2.50

10.10

0.80

2.50
0.20

4.10

1.90

9.20



PP-B15R-01
4/05/88

PP-815R-02
6/20/88

PP-B16
10/25/82

PP-B16
9/06/83

PP-B16
5/01/84

PP-B16
12/28/84

APPENDIX C Page 17
UINNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLAT1LES

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

SAMPLE ID:
SAMPLE DATE:

COMPOUNDS UNIT

Chloromethane ug/l
Vinyl Chloride ug/l 5.00 J/ 3.20
ChIoroethane ug/l 11.00 J/ 7.50
Methylene Chloride ug/l 4.00
Acetone ug/t 300.00
1.1-Dichloroethene ug/l
1.1-Dichloroethane ug/l 6.37 J/ 8.90 0.90
Total 1,2-Dichloroethene ug/l 39.00
Chloroform ug/l
1.2-Dichloroethsne ug/l 1.10
1,1,1-Trichloroethane ug/l 0.29 1.30
Carbon Tetrachloride ug/l
Broondichloromethane ug/l
1,2-Dichloropropane ug/l 4.71 J/ 5.70
cis-1,3-Dichloropropene ug/l
Trichloroethene ug/l 4.88 J/ 4.60 1.00
Dibromochloromethane ug/l
1,1,2-Trichloroethane ug/l
Benzene ug/l 3.34 J/ 2.80 5.00
trans-1,3-Dichloropropene ug/l
2-Hexanone ug/l
Tetrachloroethene ug/l 1.30 J/ 1.60 0.60
1,1,2,2-TetrachIoroethane ug/l
Toluene ug/l
Chlorobenzene ug/l 0.94
Ethylbenzene ug/l
Styrene ug/l
Total Xylenes ug/l
No Compounds Detected ug/l
trans-1,2-Dichloroethene ug/l 0.83 29.00 34.00 6.80
cU-1,2-Dichloroethene ug/l 11.60 J/ 9.60
1,4-Dichlorobenzene ug/l 3.75 J/ 0.30
• and p-Xylene ug/l 1.29 J/
o-Xylene ug/l 1.67 J/
1,2-0iChlorobenzene ug/l 0.14 J/
Fluorotrichloromethane ug/l
2-Chtoroethylvinyl ether ug/l



APPENDIX C
WINNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLATILES

ANALYSIS TYPE: Volatile* MATRIX: Ground Water

Page 18

SAMPLE ID:
SAMPLE DATE:

PP-B16
1/03/85

PP-B16-01
4/07/88

COMPOUNDS UNIT

Chtoromethane ug/l
Vinyl Chloride ug/l
Chloroethane ug/l
Methylene Chloride ug/l
Acetone ug/l
1,1-Dichloroethene ug/l
1.1-DiChloroethane ua/l
Total 1.2-Dichloroethene ug/l
Chloroform ug/l
1.2-0iChloroethane ug/l
1,1.1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
Bromodichloromethane ug/l
1,2-Dichloropropane ug/l
ci»-1,3-0ichloropropene ug/l
Trichloroethene ug/l
Dibromochloronethane ug/l
1,1,2-Trichloroethane ug/l
Benzene ug/l
trans-1,3-Dichloropropene ug/l
2-Hexanone ug/l
Tetrachloroethene ug/l
1.1,2,2-Tetrachloroethane ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
Styrene ug/l
Total Xylenes ug/l
No Conpounds Detected ug/l
trans-1,2-Dichloroethene ug/l
cia-1,2-Dichloroethene ug/l
1,4-0<Chlorobenzene ug/l
M and p-Xylene ug/l
o-Xyl«i* iw/l
1,2-DiChlorobenzene ug/l
Fluorotrichloromethane ug/l
2-Chloroethylvinyl ether ug/l

0.20

2.40
220.00

3.80

3.60

1.20

1.10

0.37

2.70

2.50

0.66

2.10

25.30

PP-B16-02
6/14/88

PP-B16A
12/28/84

PP-B16A
1/03/85

PP-B16A-01
4/07/88

0.67

4.70

3.10

2.60

0.40
35.00

1.60

1.50

0.90

0.50
42.00

2.20

0.30

1.20

16.00

9.44

0.92

2.02

1.77

1.24

31.50



APPENDIX C Page 19
W1NNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLATILES

ANALYSIS TYPE: Volatile* MATRIX: Ground Water

SAMPLE ID: PP-B16A-02
SAMPLE DATE: 6/14/88

COMPOUNDS UNIT

Chloromethane ug/l
Vinyl Chloride ug/l
Chloroethane ug/l
Methylene Chloride ug/l
Acetone ug/l
1,1-Dichloroethene ug/l
1.1-OiChloroethane ug/l 0.96
Total 1,2-Oichtoroethene ug/l
Chloroform ug/l
1.2-Dichloroethane ug/l
1,1,1-Trichloroethane ug/l 4.20
Carbon Tetrachloride ug/l
BrooMdichloromethane ug/l
1,2-Dichloropropane ug/l
cis-1,3-Dichloropropene ug/l
Trichloroethene ug/l 2.10
Dibromochloromethane ug/l
1,1,2-Trichloroethane ug/l
Benzene ug/I
trans-1,3-Dichloropropene ug/l
2-Hexanone ug/l
Tetrachloroethene ug/l 1.90
1,1,2,2-Tetrachloroethane ug/l
Toluene ug/l
Ch I orobenzene ug/1
Ethylbenzene ug/l
Styrene ug/l
Total Xylenes ug/l
No Compounds Detected ug/l
trans-1,2-Dichloroethene ug/l
ctt-1.2-0ichloroethene ug/l 34.00
1.4-DichIorobenzene ug/l
* and p-Xylene ug/l
o-Xylene uq/l
1,2-DichIorobenzene ug/l
Fluorotrichloromethane ug/l
2-Chloroethylvinyl ether ug/l

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLATILES

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

Page

SAMPLE ID:
SAMPLE DATE:

PP-G101
5/01/84

PP-G102
5/01/84

PP-G102
12/27/84

PP-G102
1/02/85

PP-G102-DUP
12/27/84

PP-G102-DUP
1/02/85

COMPOUNDS UNIT

Chloromethane ug/l
Vinyl Chloride ug/l
Chloroethane ug/l
Methylene Chloride ug/l
Acetone ug/l
1,1-Dichloroethene ug/l
1,1-Dichloroethane uo/l
Total 1,2-Dichloroethene ug/l
Chloroform ug/l
1,2'Dichloroethane ug/l
2-Butanone ug/l
1,1,1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
Bromodichloromethane ug/l
1,2-Dichloropropane ug/l
TrichIoroethene ug/l
Dibromochloromethane ug/l
Benzene ug/I
trans-1,3-DichIoropropene ug/l
Bromoform ug/l
2-Hexanone ug/l
TetrachIoroethene ug/l
1,1,2,2-Tetrachloroethane ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
No Compounds Detected ug/l
trans-1,2-Dichlocoethene ug/l
cis-1,2-Dichloroethene ug/l
1.4-DiChlorobenzene ug/l
m and p-Xylene ug/l
o-Xylene ug/l
1.2-Dichlorobenzene ug/l
1,.V nirhlorobenzene ug/l
Tetrahydrofurar. ug/l
Fluorotrichlornmethane ug/l
DATA NOT AVAILABLE ug/l

5.60

9.00

6.40

18.00

38.00

0.40

0.40

0.30

0.90

0.20

0.20

0.30

0.10

0.20

0.20

0.80

0.20

0.20

0.30

0.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL GW VOLATILES

ANALYSIS TYPE: Volatile! MATRIX: Ground Water

Page 3(1

SAMPLE ID:
SAMPLE DATE:

PP-G107
12/27/84

PP-G107
1/03/85

PP-G107-01
4/06/88

PP-G107-02
6/14/88

PP-G107-91
4/06/88

PP-G108
12/29/84

COMPOUNDS UNIT

ChIoromethane ug/l
Vinyl Chloride ug/l
Chloroethane ug/l
Hethylene Chloride ug/l
Acetone ug/l
1,1-Dichloroethene ug/l
1.1-Dichloroethane ug/l
Total 1,2-Dichloroethene ug/l
Chloroform ug/l
1.2-Dichloroethane ug/l
2-Butanone ug/l
1,1,1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
Bromodichloromethane ug/l
1,2-Dichloropropane ug/l
Trichloroethene ug/l
DibromochIoromethane ug/l
Benzene ug/1
trans-1,3-Dichloropropene ug/l
Bromoform ug/l
2-Hexanone ug/l
Tetrachloroethene ug/l
1,1,2,2-Tetrachloroethane ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
No Compounds Detected ug/l
trans-1,2-Dichloroethene ug/l
cis-1,2-Dichloroetheoe ug/l
1,4-0\Chlorobenzene ug/l
M and p-Xylene ug/l
o-Xylene ug/l
1.2-Dlchlorobenzene ug/l
1.3-0iChlorobenzene ug/I
Tetrahydrofuran ug/l
FIuorotrichIoromethane ug/l
DATA NOT AVAILABLE ug/l

15.40

0.30
9.00

0.90

0.20
8.20

0.90 0.45 J/

0.27 J/

1.30 1.40

0.10

0.29

1.30

1.00

0.45

1.94 J/ 8.70

0.24

0.50

0.27

2.22

2.00

0.50

5.90
85.00

0.30

3.10

3.20
12.00

12.00

0.10

0.40

0.30



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL CU VOLATILES

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

SAMPLE ID:
SAMPLE DATE:

PP-G108
1/04/85

PP-G108-01
4/07/88

PP-G108-02
6/14/88

PP-G108-92
6/14/88

PP-G108-DUP
12/29/84

PP-G108-DUP
1/04/85

COMPOUNDS UNIT

Chtoromethane ug/l
Vinyl Chloride ug/l
Chloroethane ug/l
Mtthylene Chloride ug/l
Acetone ug/l
1,1-Dichloroethene ug/l
1.1-01Chloroethane ug/l
Total 1,2-Dichloroethene ug/l
Chloroform ug/l
1.2-DiChloroethane ug/l
2-Butanone ug/l
1,1.1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
Bromodichloromethane ug/l
1,2-Oichloropropane ug/l
Trichloroethene ug/l
Dibromochloromethane ug/l
Benzene ug/l
trans-1,3-Dichloropropene ug/l
Bromoform ug/l
2-Hexanone ug/l
Tetrachloroethene ug/l
1,1,2,2-Tetrachloroethane ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
No Compounds Detected ug/l
trans-1,2-0ichloroethene ug/l
cis-1,2-Dichloroethene ug/l
1,4-DiChlorobenzene ug/l
m and p-Xylene ug/l
o-Xylene ug/l
1.2-DiChlorobenzene ug/l
1.3-DiChlorobenzene ug/l
Tetrahydrofuran ug/l
Fluorotrichloromethane ug/l
DATA NOT AVAILABLE ug/l

1.20

0.30

0.50
5.00
82.00

0.30

3.50

2.90
11.00

12.00

0.10

0.40

0.30

0.98
2.10

1.75

2.57

0.75
5.14

5.63

15.90

0.20
1.00

0.48

0.40

1.10
3.70

5.20

6.90
0.57

0.85

1.20

0.81

0.84
4.30

5.90 J/

7.80
0.63

2.30

0.60

5.90
84.00

0.30

3.20

3.20
12.00

12.00

0.10

0.30

0.30

1.50

0.20

5.00
78.00

0.30

3.20

2.80
10.00

11.00

0.10

0.30

0.30



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL CU VOLATILES

ANALYSIS TYPE: Volatile* MATRIX: Ground Water

Page

SAMPLE ID:
SAMPLE DATE:

PP-C109
12/29/84

PP-G109
1/04/85

PP-G109-01
4/06/88

PP-G109-02
6/14/88

PP-G109A
12/29/84

PP-G109A
1/04/85

COMPOUNDS UNIT

Chloromethane ug/l
Vinyl Chloride ug/l
Chloroethane ug/l
Hethylene Chloride ug/l
Acetone ug/l
1,1-Dichloroethene ug/l
1.1-DicMoroethan? ug/l
Total 1,2-Dichloroethene ug/l
Chloroform ug/l
1.2-DiChloroethane ug/l
2-Butanone ug/l
1,1,1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
BromodiChloromethane ug/l
1,2-Dichloropropane ug/l
Trichloroethene ug/l
Dibromochloromethane ug/l
Benzene ug/I
trans-1,3-Dichloropropene ug/l
Bromoform ug/l
2-Hexanone ug/l
Tetrachloroethene ug/l
1,1,2.2-Tetrachloroethane ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
No Compounds Detected ug/l
trans-1,2-Dichloroethene ug/l
c<s-1,2-Dichloroethene ug/l
1,4-0iChlorobenzene ug/l
m and p-Xylene ug/l
o-Xylene ug/l
1.2-DiChlorobenzene ug/l
1.3-Dichlorobenzene LK., :
Tetrahydrofursn ug/l
FIuorotriChloromethane ug/l
DATA NOT AVAILABLE ug/l

22.00

5.00

0.50
20.00
170.00

2.40
64.00

3.80

12.00

1.70
0.10

0.30

34.00

1.10

18.00
290.00

0.80

0.30

6.70
6.60

5.50

6.90

2.00
1.80

4.60

6.50
3.70
10.50

4.96

3.67
1.51

3.30

0.73

12.80
7.24

0.49

3.70
4.70

4.20

3.00
1.10

3.40

0.52
0.24

1.00
9.40
7.00

0.48

26.00

0.70

15.00
300.00

0.40

0.10

5.40
4.70

4.60

4.60

1.40

5.50

56.00
1.10
9.40

1.50
43.00
340.00

0.30

1.50

4.90
130.00

9.80

68.00

0.60
0.20

0.60

0.50



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLATILES

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

SAMPLE ID:
SAMPLE DATE:

PP-G109A-01
4/06/88

COMPOUNDS

Chloromethene
Vinyl Chloride
Chloroethane
Methytene Chloride
Acetone
1,1-Dichloroethene
1.1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1.2-Dtchloroethane
2-Butanooe
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2 • D i ch I or opropane
Trichloroethene
D i bromochIoromethane
Benzene
t rans -1,3 - D i ch I oropropene
Bromoforra
2-H«xanone
Tet rachIoroethene
1,1,2,2-Tetrachloroethane
Toluene
ChIorobenzene
Ethylbenzene
No Compounds Detected
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
1,4-DichIorobenzene
m and p-Xylene
o-Xylene
1.2-D i ch I orobenzene
1.3-Di chlorober.zene
Tetrahydrofuran
FIuorot r i chIoromethane
DATA NOT AVAILABLE

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
up/1
ug/l
ug/l
ug/l

14.40
16.SO
4.62

22.40

0.46

0.55

5.12
27.60

2.98 J/

18.90

1.82 J/

3.75
53.20 J/
3.98 J/

1.68 J/
0.23 J/

PP-G109A-02
6/14/88

PP-C110
12/29/84

PP-G110
1/04/85

PP-G110-01
4/06/88

9.50
11.00

0.21
18.00

5.90
30.00

3.30

7.60

1.20

4.00
64.00
4.20

0.30

140.00
5.90
29.00
110.00
0.80

170.00
620.00

8.50

1.00

30.00
67.00

43.00

9.20

55.00
3.50
4.90

11.00
11.00
9.10

1.00

110.00
4.50
62.00
210.00
0.80

140.00
760.00

7.00
21.00
1.90

27.00
70.00

33.00

20.00

16.00
3.40
18.00

10.00
29.00
30.00

90.00
1.00

0.20 NR/E
0.20 NR/E

42.50 J/

4.07 J/

8.99 J/
8.20 J/

15.10 J/

0.72 J/

2.15 J/
2.54 J/
4.07 J/

3.81 J/
10.30 J/

2.35 J/
3.03 J/
0.66 J/

PP-G110-02
6/14/88

98.00
150.00

0.41
68.00

4.10

0.21

9.60
9.60

17.00

2.50

3.00
2.50
1.30

6.50
10.00
9.90
4.40
6.10
1.40
0.44



APPENDIX C
U1NNEBAGO RECLAMATION LANDFILL HISTORICAL CU VOLATILES
ANALYSIS TYPE: Volatile* MATRIX: Ground Water

SAMPLE ID:
SAMPLE DATE:

PP-C111 PP-G111
1/02/85

PP-G111-02 PP-G112-01 PP-G112-02
6/U/88

PP-G113-01

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1.1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1.2-Dichloroethane
2-Butanone
1,1,1'Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-DichIoropropant
Trichloroethene
D < bromochloromethane
Benzene
t rans -1,3 - D i ch I oropropene
Bromoform
2-Hexanone
TetrachIoroethene
1.1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
No Compounds Detected
trans-1,2-Dichloroethene
cis-1,2-D<chloroethene
1,4-DiChlorobenzene
m and p-Xylene
o-Xylene
1.2-0ichlorobenzene
1.3-Dichlorobenzene
Tetrahydrofuran
Fluorotrichloromethane
DATA NOT AVAILABLE

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

0.40 J/
0.80 J/

1.00
9.60

190.00

16.00

11.00

15.00

1.30
12.00
220.00

19.00

13.00

18.00

6.80

8.70

6.60

9.50 0.65 J/ 1.00

41.00

3.50 J/
3.10 J/
20.00 J/

0.93 J/

1.47 J/
2.30 J/

1.88 J/

4.80 J/

0.97 J/
22.80 J/
1.09 J/

1.71 J/



APPENDIX C Pag«
WINNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLATILES

ANALYSIS TYPE: Volatile* MATRIX: Ground Water

SAMPLE ID: PP-G113-02 PP-G113A-01 PP-G113A-02 PP-G1H-01 PP-G114-02 PP-G115-01
SAMPLE DATE: 6/U/88________4/06/88________6/14/88_________4/06/88________6/14/88________4/05/88_____

COMPOUNDS UNIT

Chloromethane ug/l
Vinyl Chloride ug/l 2.40 J/ 0.00 NR/ 13.00 8.60 J/ 5.80 16.00
Chloroethane ' ug/l 1.80 J/ 0.00 NR/ 92.00 11.00 J/ 9.00 19.00
Methylene Chloride ug/l 19.10
Acetone ug/l
1,1-Dichloroethene ug/l 0.53 J/ 1.40
1.1-Dichloroethane ug/l 2.50 J/ 43.80 J/ 110.00 8-33 J/ 12.00 2.75
Total 1,2-Dichloroethene ug/l
Chloroform ug/l
1.2-Dichloroethane ug/l 1.85 J/ 1.90 1.37 J/ 1.80
2-Butanone ug/l
1.1.1-Trichloroethane ug/l 3.16 J/ 2.20
Carbon Tetrachloride ug/l 0.33
Bromodichloromethane ug/l
1,2-Dich I oropropane ug/l 0.77 J/ 8.41 J/ 7.80 7.90 J/ 11.00 0.51
Trichloroethene ug/l 1.10 J/ 80.30 J/ 160.00 1.06 J/ 0.85
Dibromochloronethane ug/l 0.41 J/ 0.44 J/
Benzene ug/l 0.96 4.69 J/ 4.50 3.70 J/ 3.50 2.80 J/
trens-1,3-Dichloropropene ug/l 1.49 J/ 2.80 0.63
Bronoform ug/l
2-Hexanone ug/l
Tetrachloroethene ug/l 5.30 J/ 36.10 J/ 75.00
1,1,2,2-Tetrachloroethane ug/l
Toluene ug/l 1.78 J/ 0.37
Chlorobenzene ug/l 2.23 J/ 1.20 6.10 J/ 8.30
Ethylbenzene ug/l 0.38 1.00 2.09 J/ 2.13 J/
No Compounds Detected ug/l
trans-1,2-Dichloroethene ug/l 0.23 J/ 4.99 J/ 4.60 2.42 J/ 3.40
cis-1,2-D1chloroethene ug/l 15.00 J/ 188.00 J/ 280.00 2.67 J/ 1.50 5.36
1,4-Dichlorobenzene ug/l 1.40 J/ 5.87 J/ 5.50 44.50 J/ 63.00 4.50 J/
• and p-Xylene ug/l 1.51 J/ 2.40
o-Xylene ug/l 0.45 1.95 J/ 2.31 J/ 0.71
1.2-Dichlorobenzene ug/l 0.36 4.72 J/ 7.40
1.3-D!chlorobenzene ug/l
Tetrahydrofuran ug/l
Fluorotrichloromethane ug/l
DATA NOT AVAILABLE ug/l



SAMPLE ID:
SAMPLE DATE:

PP-0115-02
6/14/88

COMPOUNDS

Chloronethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1.1-DiChloroethane
Total 1,2-Dichloroethene
Chloroform
1.2-D i chIoroethane
2-Butanone
1.1,1-Trichloroethane
Carbon Tetrachloride
BrooodichIoranethane
1,2-DichIoropropane
Trichloroethent
D i bromoch loronwthane
Benzene
tr«ns-1,3-Dichloropropene
Branofon*
2-Hexanone
Tetrachloroethene
1,1,2.2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
No Compounds Detected
trans-1,2-Dichloroethene
cU-1,2-Dichloroethene
1,4-Oichlorobenzene
m and p-Xylene
o-Xylene
1,2-D i chIorobenzene
',3-Oichlorobenzene
Tetrahydrofuran
Fluorotrichloronethane
DATA NOT AVAILABLE

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

16.00
30.00

0.39
2.60

8.00

0.67

0.51

0.28

6.60
3.10

APPENDIX C
WINNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLATILES

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

P«ge ,3,7

PP-G116-01
4/04/88

PP-G116-02
6/20/88

PP-G116A-01
4/04/88

PP-G116A-02
6/20/88

1.36

1.90

3.71

2.50

0.00 0.00

4.52

9.84

0.53

3.50

4.90

4.10

5.40

PP-G116A-91
4/04/88

4.28

2.73

18.00

4.95

11.50



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLATILES

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

Page

SAMPLE ID:
SAMPLE DATE:

PP-G116A-92
6/20/88

PP-G117-01
4/04/88

PP-G117-02
6/20/88

PP-G118A-01
4/05/88

PP-G118A-02
6/20/88

PP-G118R-02
6/20/88

COMPOUNDS UNIT

Chloronethane ug/l
Vinyl Chloride ug/l
Chloroethane ug/l
Nethylene Chloride ug/l
Acetone ug/I
1,1-Dichloroethene ug/l
1.1-Dichloroethane ug/l
Total 1,2-Dichloroethene ug/l
Chloroform ug/l
1.2-Dfchloroethane ug/l
2-Butanone ug/l
1,1,1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
Bronodichloranethane ug/l
1,2-Dichloropropane ug/l
Trichloroethene ug/l
Dlbromochloromethane ug/l
Benzene ug/l
trans-1,3-Dichloropropeoe ug/l
Bromofom ug/l
2-Hexanone ug/l
Tetrachloroethene ug/l
1,1,2,2-Tetrachloroethane ug/l
Toluene ug/l
ChIorobenzene ug/I
Ethylbenzene ug/l
No Compound* Detected ug/l
trara-1,2-Dichloroethene ug/l
cl*-1,2-Dlchloroethene ug/l
1,4-Dichlorobenzene ug/l
• and p-Xylene ug/l
o-Xylene ug/l
1.2-Dichlorobenzene ug/l
1.3-Dichlorobenzene ug/l
Tetrehydrofuran ug/l
Fluorotrichloromethane ug/l
DATA NOT AVAILABLE ug/l

0.53

3.60

4.80

4.20

5.50

2.10 J/

0.00 0.00 0.00

18.00 0.20 J/



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL GW VOLATILES

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

Page

SAMPLE ID:
SAMPLE DATE:

PP-G119-01
4/0*768

PP-G119-02
6/20/88

PP-G119A-01
4/04/88

PP-G119A-02
6/20/88

PP-GWSTI-5D
8/17/88

PP-GWSTI-5I
8/10/88

COMPOUNDS UNIT

Chloromethane ug/l
Vinyl Chloride ug/l
Chloroethane ug/l
Methylene Chloride ug/l
Acetone ug/l
1,1-Dichloroethene ug/l
1.1-Ofchloroethane up/1
Total 1,2-Dichloroethene ug/l
Chloroform ug/l
1.2-Dichloroethane ug/l
2-Butanooe ug/l
1,1,1-Trichloroethene ug/l
Carbon Tetrachloride ug/l
BroModichloronethane ug/l
1,2-Dichloropropane ug/l
Trichloroethene ug/l
Dibromochloromethane ug/l
Benzene ug/1
trans-1.3-Dichloropropene ug/l
Bronof onn ug/1
2-Hexanone ug/l
Tetrachloroethene ug/l
1.1.2,2-Tetrachloroethane ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
No Compounds Detected ug/l
trana-1,2-Dichloroethene ug/l
ci«-1,2-Dichloroethene ug/l
1,4-Dichlorobenzene ug/l
• and p-Xylene ug/l
o-Xylene ug/l
1.2-Dichlorobenzene ug/l
1.3-Dichlorobenzrne ug/l
Tetrahydrofuran ug/l
Fluorotrichloromethane ug/l
DATA NOT AVAILABLE ug/l

9.00 /B
21.00 /B

2.00 /JB

0.36

0.65

0.37

0.47

5.00 /B

0.00 0.00

1.60 1.10

0.00



APPENDIX C
W1NNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLATILES

ANALYSIS TYPE: Volatile* MATRIX: Ground Water

Page'36

SAMPLE ID:
SAMPLE DATE:

PP-MW101
5/01/84

PP-MU102
5/01/84

PP-MW103
5/01/84

PP-MU104 PP-MU104
12/27/84

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Nethylene Chloride
Acetone
1,1-Dichloroethene
1.1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1.2-Dichloroethane
2-Butanone
1,1.1-Trichloroethane
Carbon Tetrachloride
BromodichIoronethane
1,2-DichIoropropane
Trichloroethene
Dibromochloromethane
Benzene
trans -1,3-DichIoropropene
Bromoform
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
No Conpounds Detected
trans-1,2-0ichloroethene
cis-1,2-Dichloroethene
1,4 - D i ch I orobenzene
M and p-Xylent
o-Xylene
1.2-DiChlorobenzene
1.3-Dichlorobenzene
Tetrahydrofuran
FIuorot r i chIoromethane
DATA NOT AVAILABLE

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

9.50

3.70

4.30

0.60
6.70
92.00

0.30

12.00

6.70

8.50

PP-MU104
1/02/85

0.00
7.80 38.00

1.00
8.30

110.00

0.30

15.00

14.00

11.00



APPENDIX C
UINNEBACO RECLAMATION LANDFILL HISTORICAL GU VOLATILES

ANALYSIS TYPE: VolatHes MATRIX: Ground Water

Page

SAMPLE ID:
SAMPLE DATE:

PP-MU105
5/01/84

PP-MU1OS-01
4/07/88

PP-MW105-02
6/15/88

PP-MU105-92
6/15/88

PP-MU106
5/01/84

PP-MU106
12/27/84

COHPOUNOS UNIT

Chloromethane ug/1
Vinyl Chloride ug/l
ChIoroethane ug/l
Methylene Chloride ug/l
Acetone ug/l
1,1-Dlchloroethene ug/l
1.1-Dichloroethane ug/l
Total 1,2-Dichloroethene ug/l
Chloroform ug/l
1.2-Dichloroethane ug/l
2-8utanone ug/l
1,1,1-Trichloroethane ug/l
Carbon TetrachIoride ug/l
Bromodichloromethane ug/l
1,2-Dichloropropane ug/l
Trichloroethene ug/l
Dibromochloromethane ug/l
Benzene ug/l
trans-1,3-Dichloropropene ug/l
Bromoform ug/I
2-Hexanone ug/l
Tetrachloroethene ug/l
1,1,2.2-TetrachIoroethane ug/l
Toluene ug/l
ChIorobenzene ug/l
Ethylbenzene ug/l
No Compounds Detected ug/l
trans-1,2-Dichloroethene ug/l
cis-1,2-Dichloroethene ug/l
1,4-DichIorobenzene ug/l
M and p-Xylene ug/l
o-Xylene ug/l
1.2-Dichlorobenzene ug/l
1.3-Otchlorobenzene uti/l
Tetrahydrofuran ug/l
Fluorotrichloromethane ug/l
DATA NOT AVAILABLE ug/l

14.90 R/

8.70

1.29 J/

0.37 J/

1.50 1.40

8.30

0.00
25.00

0.72 J/ 0.37 0.34

5.60
0.80
0.30

0.60
7.60
42.00

1.90

4.30

2.60
7.00

1.90

2.40

0.40

1.20

120.00



SAMPLE ID:
SAMPLE DATE:

PP-MV106-01
4/04/88

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1.1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1.2-OiChloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
BromodichIoronethane
1,2-Dichloropropane
Trichloroethene
0 i bromochIoromethane
Benzene
t rens-1,3-D ich I oropropene
Bromoform
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
No Conpounds Detected
trans-1,2-Dichloroethene
c i»-1,2-D i chIoroethene
1,4-DiChlorobenzene
• and p-Xylene
o-Xylene
1.2-01Chlorobenzene
1.3-D ichlorobenzene
Tatrahydrofuran
Fluorotrichloronlethane
DATA NOT AVAILABLE

UNIT

ug/t
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLATILES

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

PP-MU106-02
6/20/88

PP-MU107
5/01/84

PP-MU107
1/02/85

PP-P1
5/01/84

PP-P1
12/27/84

5.20
6.80

2.40

0.65

2.10
5.20

2.60 J/

8.50
7.30 J/
1.20 J/

0.48 J/

3.10 J/
5.40 J/

6.00 J/

0.48 J/

3.10 J/

3.00 J/
6.70 J/

2.30

0.76 J/

0.60 J/
0.79

0.63 J/
10.00 J/
7.10 J/

0.55 J/

0.40
15.00

0.30

2.50

4.30

1.70

9.90

5.60 9.20

3.00
0.90

9.40
1.10

1.50

2.20
0.30

0.80

130.00



APPENDIX C
UINNEBAC,;. <£U.ANAT10N LANDFILL HISTORICAL GU VOLATILES
ANALYSIS TYPE: Volatile* MATRIX: Ground Water

Page 33

SAMPLE ID:
SAMPLE DATE:

PP-P1
1/02/85

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1..1-Di Chloroethane
Total 1,2-Dichloroethene
Chloroform
1.2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
BroModiChloromethane
1,2-D i chIoropropane
Trichloroethene
D i bro*ochIoromethane
Benzene
t rans -1,3-D i ch I oropropene
Bronoform
2-Hexanone
T«trachIoroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenztne
No Compounds Detected
trans-1,2-0<chloroethene
cfs-1,2-Dichloroethene
1,4-Dichlorobenzene
m and p-Xylene
o-Xylene
1.2-D i chIorobenzene
1.3-Dic|-,lCr.-obe,uc,te
Tetrahydrofuran
FluorotriChloromethane
DATA NOT AVAILABLE

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
Od/l
ug/l
ug/l
ug/l

3.10
0.50

7.10
1.10

1.30

1.90
0.30

0.80

57.00

pp.p1.H7

4/Q4/&)
PP-P3
5/01/84

PP-P3
12/28/84

6.00
6.00

6.90

0.53

3.10
0.44

2.08 J/

0.49

1.30 J/

5.60
5.20 J/

1.00 J/

4.40 J/
5.40 J/

7.10 J/

0.52 J/

2.50 J/
3.60 J/

0.93

11.00

7.90

5.40

0.56 J/
13.00 J/
0.93 J/

28.00

12.00
71.00

0.60

4.10

0.70
6.90

0.20

5.20

0.70

0.20

PP-P3
1/03/85

0.90

11.00
82.00

0.50

4.60

3.90
4.90

0.30

4.80



APPENDIX C
U1NNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLATILES

ANALYSIS TYPE: Volatile* MATRIX: Ground Water

Page

SAMPLE ID:
SAMPLE DATE:

PP-P3.DUP
12/28/84

PP-P3-DUP
1/03/85

PP-P3R-01
4/05/88

PP-P3R-02
6/20/88

PP-P4
5/01/84

PP-P4
12/28/84

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1.1-DiChloroethane
Total 1,2-Dichloroethene
Chloroform
1.2-DiChloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
BromodichIoromethane
1,2-0 i ch I oropropane
Trlchloroethene
D i bromochIoromethane
Benzene
tran«-1,3-D i chIoropropene
Bromoform
2-Hexanone
TetrachIoroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
No Compounds Detected
trans-1.2-Dichloroethene
cls-1.2-D<chloroethene
1,4-0iChlorobenzene
• and p-Xylene
o-Xylene
1.2-D<Chlorobenzene
1.3-Dichlorobenzene
Tetrahydrofuran
FIuorotrichIoromethane
DATA NOT AVAILABLE

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

10.00
66.00

0.50

3.70

2.20
5.00

3.70

1.50

10.00
81.00

0.50

4.60

1.20
6.70

0.30

5.10

4.00
4.00

18.80

10.70

0.38

1.19
2.55

1.46 J/

9.69

1.90
1.90

10.00

0.38

0.47

1.10
1.60

0.68

0.75

0.34
8.30
1.40

11.00

10.00

8.50

12.00

48.00

0.90
9.40

150.00

0.40

12.00

4.50
10.00

12.00



APPENDIX C
U1NNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLATILES

ANALYSIS TYPE: Volatiles MATRIX: Ground Water

Page 55

SAMPLE ID:
SAMPLE DATE:

PP-P4
1/03/85

PP-P4R-01
4/05/88

PP-P4R-02
6/20/88

PP-P4R-91
4/05/88

PP-P5
5/01/84

PP-P5
12/28/84

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Hethylene Chloride
Acetone
1,1-Dichloroethene
1.1-Dichloroethane
Total 1.2-Dichloroethene
Chloroform
1.2-Dichloroethane
2-Butanone
1,1.1-Trichloroethane
Carbon Tetrachloride
BromodichIoronethane
1.2-D i chIoropropane
Trichloroethene
D i bromochIoromethane
Benzene
trans-1,3-Dichloropropene
Bromoform
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
No Compounds Detected
trans-1,2-Dichloroethene
ci8-1,2-Dichloroethene
1,4-DichIorobenzene
m and p-Xylene
o-Xylene
1.2-Dichlorobenzene
1.3-0ichlorobenzene
Tet rahydrofuran
FIuorotrichIoromethane
DATA NOT AVAILABLE

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

0.90
9.90

150.00

0.40

14.00

3.00
12.00

13.00

4.00
2.00

0.33
6.80

0.43

7.90

0.78
7.90

1.40 J/

8.70

35.00
1.00 J/

0.95
2.70

6.70

0.45

6.80

0.47
7.40

0.83

7.40

0.34
0.44

0.32
31.00
1.40

4.00
2.00

15.00

0.22
7.00

0.39

7.70

0.72
7.90

1.40 J/

8.10

39.00
0.97 J/

10.00

13.00

7.80

13.00

56.00

0.80
7.20

130.00

0.30

12.00

9.40

11.00



SAMPLE ID:
SAMPLE DATE:

PP-P5
1/03/d5

COMPOUNDS

Chloronethane
Vinyl Chloride
ChIoroethane
Methylene Chloride
Acetone
1,1-Diehloroethene
1.1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1,2<Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
BroModichloronethane
1,2-Dichloropropane
Trichloroethene
D i broMochIoronethane
Benzene
trans-1,3-Dichloropropene
Bromoform
2-Hexanone
Tetrachloroethene
1,1,2,2-Tet rachIoroethane
Toluene
Chlorobenzene
Ethylbenzene
No Compounds Detected
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
1,4-Dichlorobenzene
M and p-Xylene
o-Xylene
1,2-Dichlorobenzene
1,J-Oichlorobenzene
Tetrahydrofuran
FluorotrichIoronethane
DATA NOT AVAILABLE

UNIT

ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

0.60
6.70

120.00

0.30

11.00

5.90
6.70

9.90

APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLATILES

ANALYSIS TYPE: Volatile* MATRIX: Ground Hater

Page

O.SO

PP-P6
5/01/84

PP-P6
12/29/84

PP-P6
1/04/85

PP-P6-01
4/06/88

PP-P6-02
6/14/88

2.10
3.80

110.00

0.30

17.00

22.00

8.30

0.00

0.60

4.40
5.90

150.00

0.80

28.00

30.00

14.00

0.60

2.10
4.80

0.39

12.60
0.23

14.90

10.00

62.20

3.50
10.00

1.50

33.00
1.00

36.00

31.00

93.00 J/



SAMPLE ID:
SAMPLE DATE:

PP-P6-92
6/14/88

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1.1-Dichloroethane
Total 1.2-Dichloroethene
Chloroform
1.2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
BromodiChloromethane
1,2-Dichloropropane
Trichloroethene
D i bromochIoromethane
Benzene
trans-1,3-Dichloropropene
Bromoform
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
No Compounds Detected
tranc-1,2-Dichloroethene
cis-1,2-Dichloroethene
1,4-DichIorobenzene
m and p-Xylene
o-Xylene
1.2-Dichlorobenzene
1.3-Dichlorobenzene
Tet rahydrofuran
FluorotrichIoromethane
DATA NOT AVAILABLE

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

3.10
10.00

1.50

37.00
1.20

36.00

31.00

APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLATILES

ANALYSIS TYPE: Volatile* MATRIX: Ground Water
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PP-P7
5/01/84

PP-P7
12/27/84

PP-P7
1/03/85

PP-P7-01
4/05/88

PP-P7-02
6/20/88

1.40

3.20

0.10

0.20

4.30

0.10

0.30

1.64 1.30 J/

0.27 J/

0.00

78.00
0.80

0.58
0.80



APPENDIX C Page^S
UINNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLATILES
ANALYSIS TYPE: Volatile* MATRIX: Ground Water

SAMPLE ID: PP-PV1-01 PP-PW1-91 PP-PUA PP-PW8 PP-PWC PP-PWD
SAMPLE DATE: 4/08/68________4/08/88________5/01/84_________5/01/84________5/01/84_______5/01/84

COMPOUNDS UNIT

Chloromethane ug/l
Vinyl Chloride ug/l
Chloroethane ug/l
Methylene Chloride ug/l
Acetone ug/l
1,1-Dichloroethene ug/l
1.1-Dichloro«thane ug/l
Total 1.2-Dichloroethene ug/l
Chloroform ug/l
1.2-0 i chIoroethane ug/1
2-Butanone ug/l
1,1,1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
BroModichloromethane ug/l 0.21 J/
1,2-Dichloropropane ug/l
Trichloroethene ug/l
Dibromochloromethane ug/l
Benzene ug/l
trans-1,3-Dichloropropene ug/l
Bromoform ug/l
2-Hexanone ug/l
Tetrachloroethene ug/l
1,1,2,2-Tetrachloroethane ug/l
Toluene ug/l
ChIorobenzene ug/l
Ethylbenzene ug/l
No Compounds Detected ug/l 0.00 0.00 0.00 0.00 0.00
trans-1,2-Dichloroethene ug/l
cU-1,2-Diehloroethene ug/l
1,4-DichIorobenzene ug/l
M and p-Xylene ug/l
o-Xylene ug/l
1.2-Dichlorobenzene ug/l
1.3-DichIorobenzene ug/l
Tetrahydrofuran ug/l
FIuorotriChloromethane ug/l
DATA NOT AVAILABLE ug/l



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL CU VOLAT1LES

ANALYSIS TYPE: Volatile* MATRIX: Ground Water
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SAMPLE ID:
SAMPLE DATE:

PP-PWE
9/06/83

PP-PWE
5/01/84

PP-PWE-DUP
9/06/83

PP-PWF
5/01/84

PP-PWG
10/25/82

PP-PWG
9/06/83

COMPOUNDS UNIT

Chloromethane ug/l
Vinyl Chloride ug/l
Chloroethane ug/l
Methylene Chloride ug/l
Acetone ug/l
1,1-Dichloroethene ug/l
1.1-Dichloroethane ug/l
Total 1,2-Dichloroethene ug/l
Chloroform ug/l
1.2-Dtchloroethane ug/l
2-Butanone ug/l
1.1,1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
Bromodichloromethane ug/l
1,2-Dichloropropane ug/l
Trichloroethene ug/l
Dibromochloromethane ug/l
Benzene ug/l
trans-1,3-Dichloropropene ug/l
Bromoform ug/l
2-Hexanone ug/l
Tetrachloroethene ug/l
1,1,2,2-Tetrachloroethane ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
No Compounds Detected ug/l
tr»n»-1,2-Dichloroethene ug/l
ci§-1,2-Dichloroethene ug/l
1,4-DiChlorobenzene ug/l
M and p-Xylene ug/l
o-Xylene ug/l
1.2-Dichlorobenzene ug/l
1.3-DiChlorobenzene ug/l
Tetrahydrofuran ug/l
FIuorotriChloromethane ug/l
DATA NOT AVAILABLE ug/l

5.00

2.00

17.00

32.00

15.00

130.00

1.60

3.30

7.40

57.00

15.00

30.00

13.00

130.00

5.80

6.40

1.70
10.00

6.70

45.00

21.00

55.00

22.00

57.00

7.40

51.00

73.00

57.00

9.00

12.00

26.00

6.00

33.00

59.00

5.00 /U



APPENDIX C PageMo
UINMEBAGO RECLAMATION LANDFILL HISTORICAL CU VOLATILES

ANALYSIS TYPE: Volatile* MATRIX: Ground Water

SAMPLE ID: PP-PWG PP-PWG PP-PWG PP-PWH PP-PWH PP-PWH
SAMPLE DATE: 5/01/6%_______12/28/84________1/04/85_______10/25/82________9/06/83________5/01/84

COMPOUNDS UNIT

Chloromethane ug/l
Vinyl Chloride ug/l 38.00 43.00
Chloroethane ug/l
Methylene Chloride ug/l 1.30 1.60 7.00
Acetone ug/l
1,1-Dichloroethene ug/l *-™|
1.1-Dichloroethane ug/l 5.90 11.00 11.00 16.00 13.00
Total 1.2-Oichloroethene ug/l 110.00 110.00
Chloroform ug/l
1.2-Dichloroethane ug/l
2-Butanone ug/l „„ ._ „
1,1.1-Trichloroethane ug/l 0.90 0.80 13.00 13.00
Carbon Tetrachloride ug/l
Bromodichloromethane ug/l
1.2-Diehloropropene ug/l 2-00 1.90
Trlchloroethene ug/l 8.00 22.00 20.00 13.00 18.00
DibromochloroiMthane ug/l
Benzene ug/l 3.10 3.00
trans-1,3-Dichloropropene ug/l
Bromoforro ug/1
2-Hexanone ug/l
Tetrachloroethene ug/l 10.00 21.00 20.00 11.00 14.00
1,1,2,2-Tetrachloroethane ug/l
Toluene ug/l 1.00 3.70
Chlorobenzene ug/l 0.40 0.40
Ethylbenzene ug/l
No Compounds Detected ug/l 0.00
tran«-1,2-Dichloroethene ug/l 30.00 210.00 180.00
ci»-1.2-Dichloroethene ug/l
1,4-Dichlorobenzene ug/l 0.80 0.80
• and p-Xylene ug/l
o-Xylene ug/l 1.40
1.2-Dichlorobenzene ug/l
*,3-Dichloroben*ef»«' iig/l
Tetrahydrofuran ug/l
FIuorotriChloromethane ug/l 0.50 0.50
DATA NOT AVAILABLE ug/l



APPENDIX C Page
UINNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLATILES

ANALYSIS TYPE: Volatile* MATRIX: Ground Water

SAMPLE ID: PP-PWH PP-PWH PP-PWI PP-PWI PP-PWJ PP-PWK
SAMPLE DATE: 12/29/84__________1/02/85________10/25/82________9/06/83________5/01/84_________5/01/84 .

COMPOUNDS UNIT

Chloromethane ug/l
Vinyl Chloride ug/l 40.00 85.00
Chloroethane ug/l
Methylene Chloride ug/l 10.00 11.00
Acetone ug/l
1,1-Dichloroethene ug/l 3.70 3.90
1.1-Dichloroethane ug/l 19.00 19.00 46.00 29.00
Total 1,2-Dichloroethene ug/l 540.00 550.00
Chloroform ug/l
1.2-Dichloroethane ug/l 1.00 1.00
2-Butanone ug/l
1,1,1-Trichloroethane ug/l 16.00 16.00 9.10 5.00
Carbon Tetrachloride ug/l
Bromodichloramethane ug/l
1,2-Dichloropropane ug/l 5.00 /U 9.00
Trichloroethene ug/l 14.00 15.00 100.00 85.00
Dibromochloromethane ug/l
Benzene ug/l 12.00 12.00
trans-1,3-Dichloropropene ug/l
Bromoform ug/l
2-Hexanone ug/l 100.00 /U
Tetrachloroethene ug/l 13.00 13.00 49.00 49.00
1,1,2,2-Tetrachloroethane ug/l
Toluene ug/l 44.00 15.00
Chlorobenzene ug/l
Ethylbenzene ug/l 5.30
No Compounds Detected ug/l 0.00 0.00
trans-1,2-Dichloroethene ug/l 230.00 220.00
cis-1,2-0ichloroethene ug/l
1,4-0ichlorobenzene ug/l
• and p-Xylene ug/l
o-Xylene ug/l
1,2-Dichlorobenzene ug/l
'.,3-Oichlorobenzene ug/l
Tetrahydrofuran ug/l
FIuorotrichloromethane ug/l 5.00 /U
DATA NOT AVAILABLE ug/l



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLATILES
ANALYSIS TYPE: Volatile* MATRIX: Ground Water
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SAMPLE ID:
SAMPLE DATE:

PP-PWL
10/25/82

PP-PUL
9/06/83

PP-PWL
5/01/84

PP-PUM
10/25/82

PP-PWM
5/01/84

PP-PWN
5/01/84

COMPOUNDS UNIT

Chloromethanc ug/l
Vinyl Chloride ug/l
Chtoroethane ug/l
Methylene Chloride ug/l
Acetone ug/l
1.1-Dichloroethene ug/l
1.1-Dichloroethane ug/l
Total 1,2-Dichloroethene ug/l
Chloroform ug/l
1.2-Dichloroethane ug/l
2-Butanone ug/l
1,1,1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
Bromodichloromethane ug/l
1,2-Dichloropropane ug/l
Trichloroethene ug/l
Dibronochloromethane ug/l
Benzene ug/l
trans-1,3-Dfchloropropene ug/l
Bromoform ug/I
2-Hexanone ug/l
Tetrachloroethene ug/l
1,1,2,2-Tetrachloroethane ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
No Compounds Detected ug/l
trans-1,2-Dichloroethene ug/l
cU-1,2-Dichloroethene ug/l
1,4-Dichlorobenzene ug/l
• and p-Xylene ug/l
o-Xylene ug/l
1.2-Dichlorobenzene ug/l
1.3-Dichlorobenzene ug/l
Tetrahydrofuran ug/l
Fluorotrichloromethane ug/l
DATA NOT AVAILABLE ug/l

3.00

0.00

4.00

1.00

4.00

6.00

5.00 /U

5.00

0.00 0.00
5.00 /U

0.00



APPENDIX C
W1NNEBAGO RECLAMATION LANDFILL HISTORICAL GU VOLATILES
ANALYSIS TYPE: Volatile* MATRIX: Ground Water

SAMPLE ID:
SAMPLE DATE:

PP-PWO
5/01/84

PP-PWO-02
6/15/88

SCALE HOUSE
10/25/82

COMPOUNDS UNIT

Chloromethane ug/l
Vinyl Chloride ug/l
Chloroethane ug/l
Methylene Chloride ug/l
Acetone ug/l
1,1-Dichloroethene ug/l
1.1-Dichlnroethane ug/l
Total 1,2-Dichloroethene ug/l
Chloroform ug/l
1.2-Dichloroethane ug/l
2-8utanone ug/l
1,1,1-Trichloroethane ug/l
Carbon Tetrachloride ug/l
Broftodichloromethane ug/l
1,2-Dichloropropane ug/l
Trichloroethene ug/l
Dibromochloromethane ug/l
Benzene ug/l
trans-1,3-Dichloropropene ug/l
Bromoform ug/l
2-H«xanone ug/l
Tetrachloroethene ug/l
1,1,2,2-Tetrachloroethane ug/l
Toluene ug/l
Chlorobenzene ug/l
Ethylbenzene ug/l
No Compounds Detected ug/l
trant-1,2-Dichloroethene ug/l
ci»-1,2-Dichloroethene ug/l
1,4-Dichlorobenzene ug/l
• and p-Xylene ug/l
o-Xylene ug/l
1.2-DiChlorobenzene ug/l
1.3-Dichlorobenzetie ug/l
Tetrahydrofuran ug/l
Fluorotrichloromethane ug/l
DATA NOT AVAILABLE ug/l

0.00 0.00

12.00

12.00

5.00 /U
35.00

23.00

710.00

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.
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APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water

Page 1

SAMPLE ID:
SAMPLE DATE:

*PP4
3/07/80

#PP6
3/07/80

BLACKTOPS HS
3/07/80

PP-B04-01
4/05/88

PP-B04-02
6/15/88

PP-B06D-01
4/07/88

COMPOUNDS UNIT

Alkalinity
Chloride
Chemical Oxygen Demand
Phenol
Sulfate
Nitrate Nitrogen
Field pH
Field Conductivity
Hardness

280.00
21.00
12.00

18.00
A.00
7.30

655.00
330.00

252.00
13.00
10.00 /U

43.00
7.00
7.40

640.00
350.00

426.00
25.00
10.00 /U

47.00
11.00
6.80

990.00
540.00

553.00
9.00

565.00
9.00

9.00 J/

273.00
10.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water

Page 2

SAMPLE ID:
SAMPLE DATE:

PP-B060-02
6/15/88

PP-B06D-92
6/15/88

PP-B06S-01
4/07/88

PP-B06S-02
6/15/88

PP-B07-01
A/07/88

COMPOUNDS UNIT

Alkalinity mg/l
Chloride mg/l
Chenical Oxygen Demand ng/l
Phenol ug/l
Sulfate mg/l
Nitrate Nitrogen ng/l
Field pH s.u.
Field Conductivity umho/cn
Hardness ng/l

277.00
11.00

U.OO J/

268.00
10.00

11.00 J/

287.00
23.00

270.00
27.00

16.00 J/

321.00
23.00

PP-B07-02
6/15/88

302.00
26.00

8.00 J/



pp-eoa
12/27/84

PP-B08
1/02/85

PP-B09
12/27/84

PP-B09
1/02/85

PP-B09-01
4/05/88

PP-B09-02
6/15/88

APPENDIX C Page 3
UINMEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANAIYSIS TYPE: GU Indicators MATRIX: Ground Water

SAMPLE ID:
SAMPLE DATE:

COMPOUNDS UNIT

Alkalinity ng/l 462.00 450.00 291.00 291.00 294.00 292.00
Chloride ng/l 7.00 3.00 9.00 9.00 4.00 6.00
Chemical Oxygen Demand ng/l
Phenol ug/l 5.00 /U 5.00 /U 5.00 /U 5.00 /U 9.00 14.00 J/
Suitate ng/l
Nitrate Nitrogen *g/l
Field pH s.u. 7.25 7.55 7.10 7.24
Field Conductivity uriio/cm 770.00 750.00 540.00 600.00
Hardness mg/l



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water

Page 4

SAMPLE ID:
SAMPLE DATE:

PP-B10
12/27/84

COMPOUNDS UNIT

Alkalinity ng/l
Chloride mg/l
Chemical Oxygen Demand mg/l
Phenol ug/l
Sulfate mg/l
Nitrate Nitrogen ng/l
Field pH s.u.
Field Conductivity unho/cm
Hardness mg/l

383.00
19.00

5.00 /U

7.38
780.00

PP-B10
1/02/85

PP-B10-01
4/06/88

PP-B10-02
6/14/88

PP-B10A
12/27/84

420.00
17.00

5.00 /U

7.26
755.00

438.00
15.00

424.00
17.00

22.00 J/

296.00
18.00

5.00 /U

7.48
630.00

PP-B10A
1/02/85

307.00
17.00

5.00 /U

7.03
655.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water
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SAMPLE ID:
SAMPLE DATE:

PP-B11
12/27/64

COMPOUNDS

Alkalinity
Chloride
Chemical Oxygen Demand
Phenol
Sulfate
Nitrate Nitrogen
Field pH
Field Conductivity
Hardness

UNIT

mg/l
mg/l
mg/l
ug/l
mg/l
mg/l
s.u.
umho/cm
mg/l

432.00
13.00

5.00 /U

7.12
910.00

PP-B11
V02/85

PP-B11-01

435.00
13.00

5.00 /U

6.88
855.00

PP-B11-02
6/14/88

PP-B11A
12/27/84

379.00
5.00

392.00
6.00

5.00 J/

413.00
10.00

5.00 /U

7.23
815.00

PP-B11A
1/02/85

416.00
12.00

5.00 /U

6.97
780.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GW Indicators MATRIX: Ground Water
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SAMPLE ID:
SAMPLE DATE:

PP-B11A-01
4/07/88

PP-B11A-02
6/14/88

PP-B11A-91
4/07/88

PP-B12
12/27/84

PP-B12
1/02/85

PP-B12-01
4/06/88

COMPOUNDS

Alkalinity
Chloride
Chemical Oxygen Demand
Phenol
Sulfate
Nitrate Nitrogen
Field pH
Field Conductivity
Hardness

UNIT

ng/l
mg/l
ing/1
ug/l
ng/l
mg/l
s.u.
umho/cn
mg/l

463.00
9.00

476.00
11.00

9.00 J/

460.00
9.00

917.00
25.00

5.00 /U

6.68
1610.00

923.00
23.00

5.00 /U

6.70
1570.00

910.00
22.00

12.00



APPENDIX C
UINMEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water
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SAMPLE ID:
SAMPLE DATE:

PP-B12-02
6/14/88

PP-B13
12/27/84

PP-B13
1/02/85

PP-B13-01
4/06/88

PP-B13-02
6/14/88

PP-B14
12/27/84

COMPOUNDS UNIT

Alkalinity mg/l
Chloride mg/l
Chemical Oxygen Demand mg/l
Phenol ug/l
Sulfate mg/l
Nitrate Nitrogen mg/l
Field pH s.u.
Field Conductivity unho/cm
Hardness mg/l

953.00
35.00

5.00 J/

580.00
19.00

5.00 /U

6.82
1130.00

528.00
19.00

5.00 /U

6.70
1050.00

647.00
28.00

781.00
32.00

224.00
U.OO

5.00 /U

7.30
465.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water
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COMPOUNDS

Alkalinity
Chloride
Chemical 0)
Phenol
Sulfate
Nitrate Nitrogen
Field pH
Field Conductivity
Hardness

SAMPLE ID:
SAMPLE DATE

i Demand

tn

<ity

.

UNIT

ng/l
•9/1
mg/l
ug/l
mg/1
ng/l
s.u.
umho/cm
ma/ 1

PP-B14
1/02/85

220.00
10.00

5.00 /U

7.32
500.00

PP-B14-01
4/05/88

289.00
10.00

PP-B14-02
6/14/88

279.00
12.00

9.00 J/

-

PP-B15
12/27/84

2010.00
1220.00

38.00

7.07
7760.00

PP-B15
1/02/85

1990.00
1210.00

39.00

6.96
7370.00

PP-B15-01
4/08/88

1270.00
609.00

25.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water
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SAMPLE ID:
SAMPLE DATE

COMPOUNDS

Alkalinity
Chloride
Chemical Oxygen Demand
Phenol
Sulfate
Nitrate Nitrogen
Field pH
Field Conductivity
Hardness

m

UNIT

ing/1
mg/l
mg/l
ug/l
mg/l
rag/ 1
s.u.
unho/cM
mg/l

PP-B15-02
6/20/88

1640.00
860.00

US. 00

PP-B15P-01
4/05/88

297.00
14.00

PP-B15P-02
6/20/88

283.00
15.00

11.00 J/

•

PP-B15R
12/27/84

1420.00
891.00

11.00

7.00
5200.00

PP-B15R
1/02/85

1470.00
885.00

14.00

6.90
4950.00

PP-B15R-01
4/05/88

1130.00
477.00

6.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water
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SAMPLE ID:
SAMPLE DATE:

PP-B15R-02
6/20/88

PP-B16
12/27/84

PP-B16
1/02/85

PP-B16-01
4/07/88

PP-B16-02
6/14/88

PP-B16A
12/27/84

COMPOUNDS

Alkalinity
Chloride
Chemical Oxygen Demand
Phenol
Sulfate
Nitrate Nitrogen
Field pH
Field Conductivity
Hardness

UNIT

Mg/l
•3/1
«g/1
ug/l
ng/l
mg/l
s.u.
umho/CM
mg/l

1180.00
348.00

14.00 J/

322.00
29.00

5.00 /U

7.76
620.00

349.00
23.00

5.00 /U

7.40
745.00

311.00
19.00

313.00
17.00

10.00 J/

250.00
14.00

5.00 /U

7.39
545.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water
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SAMPLE ID:
SAMPLE DATE:

PP-B16A
1/02/85

COMPOUNDS UNIT

Alkalinity ng/l
Chloride mg/l
Chenical Oxygen Demand ng/l
Phenol ug/l
Sulfate ng/l
Nitrate Nitrogen ng/l
Field pH s.u.
Field Conductivity umho/cn
Hardness mg/l

282.00
12.00

5.00 /U

7.00
575.00

PP-B16A-01
4/07/88

PP-B16A-02
6/H/BB

PP-G102
12/27/84

PP-G102
1/02/85

245.00
16.00

238.00
18.00

12.00 J/

325.00
18.00

5.00 /U

7.50
705.00

335.00
25.00

5.00 /U

7.55
690.00

PP-G107
12/27/84

511.00
19.00

5.00 /U

6.75
940.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water
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SAMPLE ID:
SAMPLE DATE:

PP-G107
1/02/85

COMPOUNDS UNIT

Alkalinity mg/l
Chloride «g/l
Chemical Oxygen Demand ng/l
Phenol ug/l
Sulfate mg/l
Nitrate Nitrogen mg/l
Field pH s.u.
Field Conductivity umho/cm
Hardness mg/l

516.00
17.00

5.00 /U

6.77
970.00

PP-G107-01
4/06/88

PP-G107-02
6/14/88

PP-G107-91
4/06/88

PP-G108
12/27/84

377.00
20.00

5.00 J/

295.00
16.00

7.00 J/

364.00
20.00

570.00
7.00

5.00 /U

6.86
1060.00

PP-G108
1/02/85

569.00
9.00

5.00 /U

6.60
1060.00



APPENDIX C
U1NNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water
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SAMPLE ID:
SAMPLE DATE:

PP-G108-01
4/07/88

pp-0108-02
6/14/88

PP-G108-92
6/14/88

PP-G109
12/27/84

PP-G109
1/02/85

COMPOUNDS

Alkalinity
Chloride
Chemical Oxygen Demand
Phenol
Sulfate
Nitrate Nitrogen
Field pH
Field Conductivity
Hardness

UNIT

•9/1
M9/1
•9/1
ug/l
•9/1
ng/l
s.u.
umho/on

609.00
9.00

608.00
11.00

11.00 J/

611.00
11.00

8.00 J/

704.00
19.00

5.00 /U

6.85
1260.00

916.00
19.00

5.00 /U

6.75
1450.00

PP-G109-01
4/06/88

848.00
28.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water
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SAMPLE ID:
SAMPLE DATE:

PP-G109-02
6/u/aa

COMPOUNDS

Alkalinity
Chloride
Chemical Oxygen Demand
Phenol
Sulfate
Nitrate Nitrogen
Field pH
Field Conductivity
Hardness

UNIT

ing/1
mg/l
ng/t
ug/l
mg/l
wg/l
s.u.
umho/cm
mg/l

829.00
27.00

PP-G109A
12/27/84

PP-G109A
1/02/85

PP-G109A-01
4/06/88

PP-G109A-02
6/14/88

744.00
25.00

5.00 /U

7.35
1330.00

893.00
35.00

5.00 /U

6.90
1450.00

844.00
62.00

870.00
60.00

5.00 J/

PP-G110
12/27/84

721.00
73.00

5.00 /U

6.75
1400.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water
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SAMPLE ID:
SAMPLE DATE:

PP-G110
1/02/85

PP-G110-01
4/06/88

PP-G1 10-02
6/14/88

PP-G111
12/27/84

PP-G111
1/02/85

PP-G111-02
6/15/88

COMPOUNDS UNIT

Alkalinity ng/l
Chloride ng/l
Chemical Oxygen Demand ng/l
Phenol ug/l
Sulfate ng/l
Nitrate Nitrogen mg/l
Field pH s.u.
Field Conductivity mho/cm
Hardness mg/l

773.00
57.00

5.00 /U

6.50
1450.00

533.00
166.00

10.00

680.00
234.00

170.00

267.00
22.00

5.00 /U

7.45
620.00

293.00
21.00

5.00 /U

7.35
665.00

268.00
22.00

8.00 J/



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water
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SAMPLE ID:
SAMPLE DATE:

PP-G112-01
4/06/88

PP-G112-02
6/14/88

PP-G113-01
4/06/88

PP-G113-02
6/14/88

PP-G113A-01
4/06/88

PP-G113A-02
6/14/88

COMPOUNDS UNIT

Alkalinity mg/l
Chloride mg/l
Chemical Oxygen Demand mg/l
Phenol ug/l
Sulfate mg/l
Nitrate Nitrogen mg/l
Field pH s.u.
Field Conductivity umho/cn
Hardness mg/l

569.00
29.00

615.00
34.00

9.00 J/

881.00
30.00

9.00 J/

840.00
29.00

17.00 J/

800.00
30.00

842.00
28.00

12.00 J/



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water

SAMPLE ID: PP-G114-01
SAMPLE DATE: 4/06/88

PP-G114-02
6/14/88

PP-G11S-01
4/05/88

PP-G115-02
6/14/88

PP-G116-01
4/05/88

COMPOUNDS UNIT

Alkalinity rag/I 855.00
Chloride rog/l 42.00
Chemical Oxygen Demand mg/l
Phenol ug/l 6.00 J/
Sulfate mg/l
Nitrate Nitrogen mg/l
Field pH s.u.
Field Conductivity urtio/cm
Hardness mg/l

847.00
44.00

19.00 J/

816.00
40.00

816.00
48.00

8.00 J/

253.00
7.00

PP-G116-02
6/20/88

Page 17

292.00
7.00

14.00 J/
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WINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: CM Indicators MATRIX: Ground Water
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SAMPLE ID:
SAMPLE DATE:

PP-C116A-01
4/05/88

COMPOUNDS

Alkalinity
Chloride
Chemical Oxygen Demand
Phenol
Sulfate
Nitrate Nitrogen
Field pH
Field Conductivity
Hardness

UNIT

ng/l
Mg/l
ng/l
ug/l
mg/l
mg/l
s.u.
unho/ctn
ng/l

313.00
41.00

PP-G116A-02
6/20/88

PP-G116A-91
4/05/88

PP-G116A-92
6/20/88

PP-G117-01
4/05/88

PP-G117-02
6/20/88

399.00
99.00

13.00 J/

303.00
40.00

395.00
101.00

9.00 J/

395.00
28.00

387.00
26.00

7.00 J/



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: CU Indicators MATRIX: Ground Water

SAMPLE ID:
SAMPLE DATE:

PP-G118A-01
4/05/86

PP-G118A-02
6/20/88

PP-G118R-02
6/20/68

PP-G119-01
4/04/88

PP-G119-02
6/20/8B

COMPOUNDS UNI1

Alkalinity mg/l
Chloride mg/l
Chenical Oxygen Demand mg/l
Phenol ug/l
Sulfate mg/l
Nitrate Nitrogen mg/l
Field pH s.u.
Field Conductivity umho/cn
Hardness mg/l

273.00
12.00

272.00
14.00

13.00 J/

338.00
33.00

8.00 J/

282.00
3.00

295.00
8.00

11.00 J/

Page 19

PP-G119A-01
4/04/88

272.00
12.00
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U1NNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water
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SAMPLE 10:
SAMPLE DATE:

PP-G119A-02
0/20/88

PP-GWSTI-50
11/12/88

PP-GWSTI-51
11/U/88

PP-GUSTI-5I-01
8/25/88

PP-GWSTI-51-91
8/25/88

PP-MU104
12/27/84

COMPOUNDS UNI1

Alkalinity «g/l
Chloride «g/l
CheMical Oxygen Demand ng/l
Phenol ug/l
Sutfate mg/l
Nitrate Nitrogen mg/l
Field pH s.u.
Field Conductivity unho/cM
Hardness mg/l

270.00
13.00

8.00 J/ 19.00 U/B 22.00 U/B 7.00 J/ 13.00 J/

282.00
23.00

5.00 /U

7.35
590.00



SAMPLE ID:
SAMPLE DATE:

COMPOUNDS

Alkalinity
Chloride
Chemical Oxygen Demand
Phenol
Sulfate
Nitrate Nitrogen
Field pN
Field Conductivity
Hardness

UNIT

•9/1
•9/1
•g/l
ug/l
ng/l
•9/1
s.u.
umho/cn
mg/l

APPENDIX C
U1NNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water
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PP-MU104
1/02/85

PP-MU1 05-01
4/07/88

PP-MU105-02
6/15/88

PP-MW105-92
6/15/88

PP-MU106
12/27/84

PP-HU106
1/02/85

267.00
21.00

5.00 /U

7.51
665.00

260.00
17.00

258.00
19.00

11.00 J/

257.00
19.00

18.00 J/

661.00
253.00

5.00 /U

7.00
1910.00

641.00
239.00

6.00

7.07
1910.00



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GW Indicators MATRIX: Ground Water
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SAMPLE ID:
SAMPLE DATE:

PP-MW106-01
4/05/88

COMPOUNDS UNIT

Alkalinity mg/l
Chloride ng/l
Chenical Oxygen Demand ng/l
Phenol ug/l
Sulfate mg/t
Nitrate Nitrogen mg/l
Field pH s.u.
Field Conductivity umho/cn
Hardness mg/l

1030.00
430.00

8.00

PP-MW106-02
6/20/88

PP-MU107
12/27/8*

PP-HU107
1/02/85

PP-P1
12/27/84

949.00
378.00

12.00 J/

281.00
5.00

5.00 Al

7.56
525.00

271.00
5.00

5.00 /U

7.63
500.00

567.00
168.00

53.00

7.15
1460.00

PP-P1
1/02/85

566.00
191.00

62.00

7.15
1580.00
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UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water
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SAMPLE ID:
SAMPLE DATE:

PP-P1-01
4/05/88

COMPOUNDS UNIT

Alkalinity mg/l
Chloride ng/l
Chemical Oxygen Demand mg/l
Phenol ug/l
Sulfate ng/l
Nitrate Nitrogen mg/l
Field pH s.u.
Field Conductivity unho/cm
Hardness mg/l

668.00
252.00

PP-P1-02
6/20/88

PP-P3
12/27/84

PP-P3
1/02/85

PP-P3R-01
4/05/88

626.00
176.00

11.00 J/

431.00
39.00

5.00 /U

6.93
935.00

437.00
37.00

5.00 /U

6.85
1020.00

494.00
47.00

6.00

PP-P3R-02
6/20/88

479.00
46.00

8.00 J/



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water
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SAMPLE ID:
SAMPLE DATE:

PP-P4
12/27/84

COMPOUNDS

Alkalinity
Chloride
Chemical Oxygen Demand
Phenol
Sulfate
Nitrate Nitrogen
Field pH
Field Conductivity
Hardness

UNIT

mg/l
mg/l
mg/l
ug/l
mg/l
mg/l
s.u.
unho/cm
ng/l

325.00
23.00

5.00 /U

7.35
775.00

PP-P4
1/02/85

PP-P4R-01
4/05/88

PP-P4R-02
6/20/88

PP-P4R-91
4/05/88

318.00
22.00

5.00 /U

7.00
710.00

559.00
149.00

6.00

622.00
188.00

14.00 J/

531.00
152.00

PP-P5
12/27/84

286.00
20.00

5.00 /U

7.33
685.00



PP-P5
1/02/85

PP-P6
12/27/84

PP-P6
1/02/85

PP-P6-01
4/06/88

PP-P6-02
6/14/88

PP-P6-92
6/14/88

APPENDIX C Page 25
UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water

SAMPLE ID:
SAMPLE DATE:

COMPOUNDS UNIT

Alkalinity ng/l 290.00 263.00 282.00 273.00 277.00 274.00
Chloride ng/l 21.00 15.00 14.00 16.00 18.00 18.00
Chemical Oxygen Demand ng/l
Phenol ug/l 5.00 /U 5.00 /U 5.00 /U
Sulfate ng/l
Nitrate Nitrogen ng/l
Field pH s.u. 6.98 7.73 7.20
Field Conductivity unho/CM 650.00 590.00 590.00
Hardness ng/l



APPENDIX C Page 26
U1NNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Ground Water

SAMPLE ID: PP-P7 PP-P7 PP-P7-01 PP-P7-02 PP-PU1-01 PP-PU1-91
SAMPLE DATE: 12/27/6%_________1/02/85________4/05/88______ 6/20/88________4/08/88________4/08/88________

COMPOUNDS UNIT

Alkalinity ng/l 366.00 359.00 444.00 410.00 270.00 282.00
Chloride ng/l 44.00 41.00 44.00 40.00 11.00 11.00
Chemical Oxygen Demand Kg/I
Phenol ug/l 5.00 /U 5.00 /U 8.00 J/
Sulfate ng/l
Nitrate Nitrogen mg/l
Field pH s.u. 7.30 7.33
Field Conductivity umho/cn 805.00 755.00
Hardness mg/l



SAMPLE ID:
SAMPLE DATE:

PP-PUG
3/07/80

COHPOUNDS UNIT

Alkalinity
Chloride
Chemical Oxygen Demand
Phenol
Sulfate
Nitrate Nitrogen
Field pH
Field Conductivity
Hardness

mg/l
mg/l
mg/l
ug/l
mg/l
mg/l
s.u.
umho/cm
mg/l

708.00
26.00
12.00

72.00
13.00
6.55

1490.00
900.00

APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: CU Indicators MATRIX: Ground Water
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PP-PWG
12/27/84

PP-PWG
1/02/85

PP-PWH
3/07/80

PP-PUH
12/27/84

772.00
31.00

5.00 /U

6.54
1490.00

774.00
31.00

5.00 /U

6.50
1560.00

464.00
50.00
21.00

65.00
28.00
6.75

1310.00
670.00

304.00
20.00

5.00 /U

7.24
650.00

PP-PUH
1/02/85

294.00
20.00

5.00 /U

7.11
645.00
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WINNEBAGO RECLAMATION LANDFILL HISTORICAL DATA SUMMARY
ANALYSIS TYPE: GU Indicators MATRIX: Crowd Water

SAMPLE ID: PP-PWO-02 SCALE HS4NP1
SAMPLE DATE: 6/15/88________3/07/60

COMPOUNDS UNIT

Alkalinity rag/1 272.00 348.00
Chloride ng/l 13.00 12.00
Chemical Oxygen Demand ng/l 10.00 /U
Phenol ug/l 13.00 J/
Sulfate ng/l 32.00
Nitrate Nitrogen ng/l 4.00
Field pH s.u. 7.10
Field Conductivity umho/cn 745.00
Hardness ng/l 420.00

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.



HISTORICAL LEACHATE DATA

VOLATILE ORGANIC COMPOUNDS



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL LEACHATE VOLATILES

ANALYSIS TYPE: Volotiles MATRIX: Leachate

Page 1

SAMPLE ID:
SAMPLE DATE:

LEACH1
5/01/84

LEACH2
5/01/84

PP-LLA1-01
4/08/88

PP-LLA3-02
6/15/88

PP-LLA3-92
6/15/88

PP-LLB1-02
6/15/88

COMPOUNDS

Chloronethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1.1-Dichloroethene
1,1-Dichloroethane
Total 1,2-Dichloroethene
Chloroforn
2-Butanone
1,1,1-Trichloroethane
1,2-Dichloropropane
Benzene
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes
No Compounds Detected
trans-1,2-Dichloroethene
cis-1.2-Dichloroethene
1,4-DichIorobenzene
ni and p-Xylene
o-Xylene
1.2 -D i ch I orobenzene

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

5.40

0.90

44.00

7.00

4.40

260.00

16.00

76.00

15.00

730.00 J/

0.65 J/
2.40 J/

65.00 J/
0.78 J/
2.30 J/
0.61 J/

16.00 J/
20.00 J/
21.00 J/
0.96 J/

1.00 J/

55.00 J/
0.27 J/
2.00 J/

12.00 J/
17.00 J/
18.00 J/
0.51 J/

7.60 J/

190.00 J/

1.00 J/
2.60 J/

17.00 J/
51.00 J/
62.00 J/
2.60 J/



APPENDIX C
WINNEBAGO RECLAMATION LANDFILL HISTORICAL LEACHATE VOLATILES

ANALYSIS TYPE: Voletiles MATRIX: leachate
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SAMPLE ID:
SAMPLE DATE:

PP-LLC3-03
8/03/88

COMPOUNDS

Chloronethane
Vinyl Chloride
Chtoroethane
Methylene Chloride
Acetone
1,1-DichIoroethene
1.1-Dichlo-oethane
Total 1,2-Dichloroethene
Chloroform
2-Butanone
1,1,1-Trichloroethane
1,2-Dichloropropane
Benzene
4-Methyl-2-Pentanone
2-Hexanone
Tet rachIoroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes
No Compounds Detected
t rans-1,2-D i chIoroethene
cis-1,2-Dichloroethene
1,4-OiChlorobenzene
m and p-Xylene
o-Xylene
1,2-Di chlorobenzene

UNIT

Ufl/l
ufl/l
ug/l
ufl/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
Ufl/l
ug/l
ug/l
ug/l
ug/l

0.38 J/
7.00 J/

24.00 J/
0.34 J/
2.40 J/
2.50 J/

26.00 J/
53.00 J/
43.00 J/

PP-LLC3-93
8/03/88

PP-LLC6-03
8/03/88

PP-LLD1-04
6/08/89

PP-LLD1-94
6/08/89

2.00 J/
6.80 J/

20.00 J/
1.00 J/
2.30 J/
2.40 J/

0.32 J/
30.00 J/
45.00 J/
40.00 J/
0.36 J/

0.23 J/
6.50 J/

35.00 J/
1.20 J/
5.00 J/
2.20 J/

25.00 J/
103.00 J/
61.00 J/

2.00 /J
54.00
10.00
13.00 /B

14000.00 J/BO

53.00
21.00

22000.00 J/D

3.00 /J

1600.00 /DJ
240.00 J/E

320.00 J/E
5.00 UJ/U
49.00 J/
5.00 UJ/U

190.00 J/X

3.00 /J
55.00
11.00
10.00 /B

18000.00 J/BD

57.00
22.00

20000.00 J/D

3.00 /J

1400.00 /DJ
260.00 J/E

310.00 J/E
5.00 UJ/U
49.00 J/
5.00 UJ/U

170.00 J/X

PP-LLE7-01
4/08/88

8.90 R/

106.10 R/

33.00 R/
2.84 R/

15.20 R/
2.54 R/
27.40 R/
33.70 R/
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WINNEBAGO RECLAMATION LANDFILL HISTORICAL LEACHATE VOLATILES

ANALYSIS TVpE: Volatiles MATRIX: Leachate
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SAMPLE ID:
SAMPLE DATE:

PP-LLE7-91
4/08/88

PP-LLF1-01
4/08/88

PP-LLF7-04
6/08/89

PP-LLG3-02
6/16/88

PP-LLG4-04
6/08/89

PP-LLG7-02
6/16/88

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Oichloroethene
1,1-Dichloroethane
Total 1,2-Dichloroethene
Chlorofona
2-Butanone
1,1,1-Trichloroetharw
1,2 - D i ch I oropropane
Benzene
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes
No Compounds Detected
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
1,4-Dichlorobenzene
M and p-Xylene
o-Xylene
1,2-Dichlorobenzene

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

0.83 R/

43.10 R/
9.45 R/

22.00 R/

1.40 J/

57.00 J/
5.10 R/
5.70 J/

7.80 R/

2.70 J/
0.53 R/

12.00

5.00 UJ/BJ
76.00 J/

26.00 J/

47.00 J/
5.00 UJ/U
65.00 J/
5.00 UJ/U

230.00 J/X

6.60 J/

38.00 J/
27.00 J/

12.00 J/

1.10 J/

4.30 J/

49.00 J/
12.00 J/

1.60 J/

5.00 UJ/BJ
310.00 UJ/BD

220.00 /D

22.00 J/DJ

65.00
17.00
150.00 J/
5.00 UJ/U
77.00 J/
5.00 UJ/U

300.00 J/X

2.00 J/

170.00 J/
5.00 J/

18.00 J/
31.00 J/



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL LEACHATE VOLATILES

ANALYSIS TYPE: Volet lies MATRIX: I Pachatr
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SAMPLE ID:
SAMPLE DATE:

PP-LLH2-03
8/03/88

PP-LLI5-03
8/03/88

PP-LLK2-01
4/08/88

PP-LLMHE-02
6/16/88

PP-LLMHE-04
6/08/89

PP-LLMHW-01
A/08/88

COMPOUNDS

Chloronethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1.1-OiChloroethane
Total 1.2-Dichloroethene
Chloroforn
2~Butanone
1.1,1-Trichloroethane
1,2-DichIoropropane
Benzene
4-Methyl-2-Pentanone
2-Hexanone
TetrachIoroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes
No Compounds Detected
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
1.4-Dichlorobenzene
m and p-Xylene
o-Xylene
1,2-Dichlorobenzene

UNIT

ug/l
ufl/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

119.00 J/

3.90 J/

6.90 J/
5.40 J/
55.00 J/
30.00 J/

125.00 J/

10.00 J/

68.00 J/
17.00 J/
34.00 J/
28.00 J/

0.60 R/

4.10 R/

165.60 R/

16.00 R/
8.65 R/

25.10 R/
28.40 R/

20.00 J/

22.00 J/
18.00 J/

3.00 /J

5.00 UJ/BJ
28.00 UJ/B

6.00

10.00 R/U

18.00 J/
5.00 UJ/U
5.00 UJ/U
5.00 UJ/U
80.00 J/X

10.50 J/

2.97 J/

112.60 J/

36.60 J/
5.11 J/

5.40 J/
8.47 J/
46.90 J/
39.90 J/
0.32 J/



APPENDIX C
UINNEBAGO RECLAMATION LANDFILL HISTORICAL LEACHATE VOLATILES

ANAIYSIS TYPF: Volatiles MATRIX: Leachate

Page 5

SAMPLE ID:
SAMPLE DATE:

PP-LLMHU-02
6/16/88

PP-SB01-M
6/08/89

PP-TB01-04
6/08/89

COMPOUNDS

Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1.1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
2-Butanone
1,1,1-Trichloroethane
1,2-DichIoropropane
Benzene
4-Hethyl-2-Pentanone
2-Hexanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes
No Compounds Detected
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
1,4-Dichlorobenzene
m and p-Xylene
o-Xylene
1,2-Dichlorobenzene

UNIT

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

5.00 UJ/BJ

10.00 R/U

5.00 UJ/BJ
37.00 UJ/B

10.00 R/U

5.00 UJ/U
5.00 UJ/U
5.00 UJ/U
5.00 UJ/U
5.00 UJ/U

0.00

5.00 UJ/U
5.00 UJ/U
5.00 UJ/U
5.00 UJ/U
5.00 UJ/U

(1) Results are reported with qualifiers (Data Validation Qualifier/Laboratory Qualifier) to the right of the value.
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SLUG TEST RESULTS FOR: 811
Vinnebago Reclamation Landfill

«IELL INFORMATION

Casing Diameter (in)
Effective Gating RADIUS <in)(rc)
Screen Diameter (in)
Effective RADIUS (inKra)
Screen Length (ft)(L)
Aquifer Thickness (ft)(D)
Well Penetration (ft)(H)

2
1.28
2.0
1.89
5.0

200.0
8. 75

CALCULATED PARAMETERS

L / rw
A
1
C
In ((0-h)/rw)
In (Re / ru) Fully Penetrating
In (Re / ru)Partially Penetrating
In (Re / ru)Partially Penetrating(>6)
1/t • In (To /Yt)

RESULTS

Hydraulic Conductivity Fully-P
Hydraulic Conductivity Partial-P
Hydraulic Conductivity Partial-P (>6)

Transmissivity Fully-P
Transmissivity Partial-P
Transmissivity Partial-P (>6)

Tine (tain)

Regression Output:
Constant 0.019
Std Err of Y Eat 0.020
R Squared 0.998
No. of Observations 36
Degrees of Freedom 34

X Coefflctent(s) -0.7652
Std Err of Coef . 0.0057

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833

31.7
2.45
0.40
NA

7.10
NA

2.27
2.34
0.77

FT/MIN

NA
1.98E-03
2.04E-03

SO. FT/MIN

NA
3.95E-01
4.08E-01

Well B11
Depth
to

Hater

42.37
41.80
42.18
42.31
42.37
42.37
42.35
42.35
42.34
42.34
42.32
42.31
42.29
42.28

FT/DAY

NA
2.85E+00
2.94E+00

SO. FT/DAY

HA
569.2
587.8

Water
level

Change

1.07
0.50
0.88
1.01
.07
.07
.05
.05
.04
.04
.02
.01
0.99
0.98

GPO/SQ.FT CM/SEC

HA NA
2.13E+01 1.00E-03
2. 206*01 1.04E-03

GPD/FT SO.M/SEC

NA NA
4257.4 6.12E-04
4396.0 6.32E-04

Natural Log of
Water Level

Change

0.068
-0.693
-0.128
0.010
0.068
0.068 •
0.049 •
0.049 *
0.039*
0.039 •
0.020 *
0.010 •
-0.010 •
-0.020 •

RE6R
LINE
CMC.

0.019
0.017
0.014
0.012
0.009
0.007
0.004
0.001
-0.001
-0.004
-0.006
-0.019
-0.032
-0.045



Well ill
Depth
to

Time (win) Water

0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
.0000
.0833
.1670
.2500
.3333
.4166
.5000
.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0000
14.0000

Kaxfu-
MlnfM •

42.26
42.24
42.24
42.21
42.21
42.20
42.18
42.17
42.15
42.15
42.13
42.12
42.10
42.10
42.09
42.02
41.99
41.94
41.90
41.87
41.82
41.79
41.76
41.74
41.71
41.69
41.66
41.65
41.63
41.61
41.58
41.57
41.55
41.55
41.54
41.47
41.44
41.41
41.39
41.38
41.36
41.36
41.35
41.35
41.35
41.35
41.35
41.33
41.33
41.33
41.33
41.32
41.30
42.37
41.30

Water Natural Log of
level Water Level

Change Change

0.96
0.94
0.94
0.91
0.91
0.90
0.88
0.87
0.85
0.85
0.83
0.82
0.80
0.80
0.79
0.72
0.69
0.64
0.60
0.57
0.52
0.49
0.46
0.44
0.41
0.39
0.36
0.35
0.33
0.31
0.28
0.27
0.25
0.25
0.24
0.17
0.14
0.11
0.09
0.08
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.03
0.03
0.03
0.03
0.02
0.00

-0.041 •
-0.062 *
-0.062 *
-0.094 •
-0.094 *
-0.105 *
-0.128 *
-0.139 •
•0.163 •
-0.163 •
-0.186 •
-0.198 •
•0.223 •
-0.223 •
-0.236 •
-0.329 *
-0.371 •
-0.446 •
-0.511 *
-0.562 *
-0.654 *
-0.713 •
-0.777 *
-0.821 •
-0.892 •
-0.942 *
- .022 *
- .050 •
- .109 •
- .171 •
- .273 •
- .309 •
- .386 •
- .386 *
- .427
- .772
- .966
-2.207
-2.408
-2.526
-2.813
•2.813
-2.996
-2.996
-2.996
-2.996
-2.996
-3.507
-3.507
-3.507
-3.507
-3.912

ERR

REGft
LINE
CALC.

-0.057
-0.070
-0.083
-0.096
-0.108
-0.121
-0.134
-0.147
-0.159
-0.172
-0.185
-0.198
-0.210
-0.223
-0.236
-0.300
-0.363
-0.427
-0.491
-0.555
-0.618
-0.682
-0.746
-0.810
-0.874
-0.937
-1.001
- .065
- .129
- .192
- .256
- .320
- .384
- .447
- .511
- .894
-2.276
-2.659
-3.041
-3.424
-3.807
-4.189
-4.572
-4.954
-5.337
-5.720
-6.102
-6.48S
-6.867
-7.250
-7.632
-9.163
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SLUG TEST RESULTS FOR: 811A
Wimebago Reclamation Landfill

UELL INFORMATION

Casing Diameter (in)
Effective Casing RADIUS <in)(rc>
Screen Diameter (in)
Effective RADIUS (in)(rw)
Screen Length (ft)(L)
Aquifer Thickness (ft)(D)
Well Penetration (ft>(H)

2
1.00
2.0
1.89
5.0

200.0
36.22

CALCULATED PARAMETERS

L / rw
A
B
C
In ((D-h)/ru)
In (Re / rw) Fully Penetrating
In (Re / rw)Partially Penetrating
In (Re / rtOPartfally Penetrating(>6)
1/t * In (Yo /Yt)

RESULTS

Hydraulic Conductivity Fully-P
Hydraulic Conductivity Partial-?
Hydraulic Conductivity Partial-P (>6)

Transmissivity Fully-P
Transmissivity Partial-P
Transmissivity Partial-P (>6)

Time (nin)

Regression Output:
Constant 1.444
Std Err of V Est 0.038
R Squared 0.988
No. of Observations 58
Degrees of Freedoa 56

X Coefficient^) -0.1203
Std Err of Coef . 0.0018

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
O.OB33

31.7
2.45
0.40

NA
6.95

NA
2.72
2.82
0.12

FT/MIN

NA
2.28E-04
2.35E-04

SQ. FT/MIN

NA
4.5SE-02
4. TOE-02

Depth
to

Water

5.15
5.36
49.19
43.66
43.66
45.01
45.82
45.89
45.47
45.17
45.12
45.30
45.27
45.23

FT/DAY

NA
3.28E-01
3.39E-01

SQ. FT/DAY

NA
65.5
67.8

Water
level

Change

-35.85
-35.64
8.19
2.66
2.66
4.01
4.82
4.89
4.47
4.17
4.12
4.30
4.27
4.23

GPD/SO.FT CM/SEC

NA NA
2.45E+00 1.16E-04
2.53E+00 1.20E-04

CPO/FT SQ.M/SEC

NA NA
490.2 7.05E-05
506.7 7.28E-05

Natural Log of
Water Level

Change

ERR
ERR

2.103
0.978
0.978
.389
.573
.587*
.497 •
.428 •
.416 •
.459 •
.452 •
.442 •

REGR
LINE
CALC.

1.444
1.444
.444
.443
.443
.442
.442
.442
.441
.441
.440
.438
1.436
1.434



Well B11A

Time (Bin)

0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
.0833
.1670
.2500
.3333
.4166
.5000
.5833
.6667
.7500
.8333
.9167

2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000

10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000

Depth
to

Uattr

45.22
45.20
45.19
45.17
45.16
45.14
45.12
45.11
45.11
45.09
45.08
45.06
46.06
45.04
45.03
44.98
44.93
44.89
44.84
44.81
44.76
44.71
44.68
44.64
44.60
44.57
44.54
44.49
44.46
44.43
44.40
44.37
44.34
44.30
44.27
44.08
43.91
43.75
43.60
43.45
43.31
43.19
43.06
42.95
42.84
42.73
42.64
42.54
42.45
42.37
42.29
41.99
41.75
*1.57
41.44
41.33
41.22
41.14

Water
level 1

Change

4.22
4.20
4.19
4.17
4.16
4.14
4.12
4.11
4.11
4.09
4.08
4.06
5.06
4.04
4.03
3.98
3.93
3.89
3.84
3.81
3.76
3.71
3.68
3.64
3.60
3.57
3.54
3.49
3.46
3.43
3.40
3.37
3.34
3.30
3.27
3.08
2.91
2.75
2.60
2.45
2.31
2.19
2.06
1.95
1.84
1.73
1.64
1.54
1.45
1.37
1.29
0.99
0.75
0.57
0.44
0.33
0.22
0.14

latural Log of
Jater Level

Change

1.440 •
1.435 *
1.433 •
1.428 *
1.426 •
1.421 •
1.416 *
1.413 •
1.413 •
1.409 •
1.406 *
1.401 •
1.621 *
1.396 •
1.394 *
1.381 •
1.369 *
1.358 •
1.345 •
1.338 •
1.324 •
1.311 •
1.303 •
1.292 *
1.281 •
1.273 •
1.264 •
1.250 •
1.241 •
1.233 *
1.224 •
1.215 •
1.206 •
1.194 •
1.185 •
1.125 •
1.068 *
1.012 •
0.956 •
0.896 •
0.837*
0.784 •
0.723 *
0.668*
0.610 •
0.548 *
0.495 •
0.432 *
0.372 *
0.315 *
0.255 •

-0.010
-0.288
-0.562
-0.821
-t.MW
-1.514
-1.966

REG*
LINE

CALC.

1.432
1.430
1.428
1.426
1.424
1.422
1.420
1.418
1.416
1.414
1.412
1.410
1.408
1.406
1.404
1.394
1.384
1.374
1.364
1.354
1.344
1.334
1.324
1.314
1.304
1.294
1.284
1.274
1.264
1.254
1.244
1.234
1.224
1.214
1.204
1.144
1.084
1.023
0.963
0.903
0.843
0.783
0.723
0.663
0.602
0.542
0.482
0.422
0.362
0.302
0.242
0.001

-0.239
•0.480
-0.721
•0.961
-1.202
-1.442



Well B11A

Time («ln)

26.0000
30.0000
32.0000

Max inn •
Minimi »

Depth
to

Water

41.09
41. 05
41.00
49.19

41

Water Natural Log of
level Water Level

Change

0.09
O.OS
0.00

Change

•2.408
•2.996

ERR

REGR
LINE
CALC.

-1.683
-2.164
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BAILOOUN TEST RESULTS FOR: BIS
Uinnebago Reclamation Landfill

WELL INFORMATION

Casing Diameter (in)
Effective Casing RADIUS (in)(rc>
Screen Diameter (in)
Effective RADIUS (in)(rw)
Screen Length (ft)(L)
Aquifer Thickness (ft)(D)
Well Penetration (ft)(H)

CALCULATED PARAMETERS

L / rw
A
B
C
In «D-h)/rw)
In (Re / rw) Fully Penetrating
In (Re / rw)Partially Penetrating
In (Re / rw)Partially Penetrating(>6)
1/t * In (Yo /Yt)

RESULTS

Hydraulic Conductivity Fully-P
Hydraulic Conductivity Partial-P
Hydraulic Conductivity Partial -P (>6)

Transmissivity Fully-P
Transmissivity Partial-P
Transmissivity Partial-P (>6)

Well BIS

Time (min)

Regression Output: 0.0000
Constant 1.171 0.0033
Std Err of Y Est 0.380 0.0066
R Squared 0.933 0.0099
No. of Observations 5 0.0133
Degrees of Freedom 3 0.0166

0.0200
X Coefficient(s) -231.8924 0.0233
Std Err of Coef. 35.8273 0.0266

0.0300
0.0333
0.0500
0.0666
0.0833

2
1.28
2.0
1.89
3.1

200.0
3.14

19.9
2.1

0.35
NA

7.13
NA

1.67
1.73

231.89

FT/M1N

NA
7.02E-01
7.27E-01

SQ.FT/MIN

NA
1.40E+02
1.45E+02

Depth
to

Water

37.23
37.03
37.04
37.09
37.04
36.9S
36.90
36.87
36.86
36.87
36.87
36.89
36.89
36.89

FT/DAY GPO/SQ.FT CM/SEC

NA NA MA
1.01E+03 7.57E+03 3.57E-01
1.05E+03 7.83E+03 3.69E-01

SO. FT/DAY CPD/FT SO.M/SEC

NA NA NA
202303.2 1513059.5 2.17E-01
209248.7 1565005.9 2.25E-01

Water Natural Log of
level Water Level

Change Change

0.37 -0.994
0.17 -1.772
0.18 -1.715
0.23 -1.470 •
0.18 -1.715 •
0.09 -2.408 •
0.04 -3.219 *
0.01 -4.605 •
0.00 -4.605
0.01 -4.605
0.01 -4.605
0.03 -3.507
0.03 -3.507
0.03 -3.507

REGR
LINE
CALC.

1.171
0.406
-0.360
•1.125
-1.913
-2.679
-3.467
-4.232
-4.998
-5.786
-6.551
-10.424
-14.273
-18.146



Well 815

Time (»in)

0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
.0000
.0833
.1670
.2500
.3333
.4166
.5000
.5833
.6667
.7500
.8333
.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
0.0000
8.5000
9.0000
9.5000
10.0000

Depth
to

Water

36.89
36.89
36.89
36.89
36.89
36.89
36.89
36.89
36.89
36.89
36.89
36.89
36.89
36.89
36.89
36.89
36.89
36.89
36.89
36.89
36.90
36.90
36.90
36.90
36.90
36.90
36.90
36.90
36.90
36.90
36.90
36.90
36.90
36.90
36.90
36.89
36.89
36.89
36.89
36.90
36.89
36.89
36.89
36.90
36.90
36.90
36.89
36.90
36.90
36.90
36.90

Water 1
level 1

Change

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.04
0.03
0.03
0.03
0.04
0.04
0.04
0.03
0.04
0.04
0.04
0.04

Natural Log of
tater Level

Change

-3.507
-3.507
-3.507
-3.507
-3.507
-3.507
-3.507
-3.507
-3.507
-3.507
•3.507
-3.507
-3.507
•3.507
-3.507
-3.507
-3.507
-3.507
-3.507
-3.507
-3.219
-3.219
-3.219
-3.219
-3.219
•3.219
•3.219
-3.219
-3.219
-3.219
-3.219
-3.219
-3.219
•3.219
-3.219
-3.507
-3.507
•3.507
•3.507
-3.219
•3.507
-3.507
-3.507
-3.219
-3.219
-3.219
-3.507
-3.219
•3.219
-3.219
-3.219

REGR
LINE
CALC.

•22.018
•25.868
-29.741
-33.613
-37.463
-41.335
-45.208
•49.057
-52.930
-56.802
-60.652
-64.524
-68.397
-72.246
-76.119
-95.459
•114.775
-134.092
-153.432
-172.749
-192.065
-211.405
-230.722
•250.038
•269.448
•288.695
-308.011
-327.328
-346.668
•365.985
-385.324
-404.641
-423.958
-443.297
•462.614
-578.560
-694.507
•810.453
-926.399
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SLUG TEST RESULTS FOR: 815P
Wimebago Reclamation Landfill

WELL INFORMATION

Casing Diameter (in)
Effective Casing RADIUS (in)(rc)
Screen Diameter (in)
Effective RADIUS «n)(rw)
Screen Length (ft)(L)
Aquifer Thickness (ft)(D)
Well Penetration (ft)(H)

CALCULATED PARAMETERS

L / rw
A
B
C
In «D-h)/rw>
In (Re / rw) Fully Penetrating
In (Re / rw)Partially Penetrating
In (Re / rw)Partially Penetrating(>6
1/t * In (Yo /Yt>

RESULTS

Hydraulic Conductivity Fully-P
Hydraulic Conductivity Partial-P
Hydraulic Conductivity Partial-P <>6

Transmissivity Fully-P
Transmissivity Partial-P
Transmissivity Partial-P (>6)

Regression Output:
Constant 2.220
Std Err of Y Est 0.083
R Squared 0.997
No. of Observations 61
Degrees of Freedom 59

X Coefficient(s) -0.5585
Std Err of Coef. 0.0038

>

»

Tine (win)

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833

2
1.00
2.0
1.89
5.0

200.0
29.71

31.7
2.45
0.40

NA
6.99

NA
2.67
2.76
0.56

FT/MIN

NA
1.03E-03
1.07E-03

SO. FT/MIN

NA
2.07E-01
2.14E-01

Depth
to

Water

44.69
43.84
44.06
44.58
44.83
44.67
44.39
44.26
44.36
44.42
44.45
44.26
44.17
44.09

FT/DAY

NA
1.49E+00
1.54E+00

SO. FT/DAY

NA
297.8
308.0

Water
level

Change

8.99
.14
.36
.88
.13
.97
.69
.56
.66
.72
.75
.56
.47
.39

GPD/SO.FT CM/SEC

NA NA
1.11E+01 5.25E-04
1.15E+01 5.43E-04

GPD/FT SO.M/SEC

NA NA
2227.2 3.20E-04
2303.4 3.31E-04

Natural Log of
Water Level

Change

2.196
2.097
2.123
2.184
2.212
2.194
2.162
2.147
2.159
2.166
2.169
2.147
2.137
2.127

REGR
LINE
CALC.

2.220
2.218
2.216
2.215
2.213
2.211
2.209
2.207
2.205
2.203
2.202
2.192
2.183
2.174



WELL B15P

Time (Bin)

0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
.0833
.1670
.2500
.3333
.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1 .9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0000

Depth
to

Water

44.00
43.92
43.84
43.76
43.70
43.62
43.56
43.49
43.41
43.35
43.30
43.23
43.16
43.12
43.05
42.75
42.49
42.22
41.97
41.73
41.49
41.27
41.07
40.86
40.66
40.47
40.28
40.11
39.90
39.72
39.56
39.40
39.26
39.12
38.98
38.24
37.65
37.20
36.83
36.55
36.33
36.17
36.05
35.95
35.89
35.84
35.81
35.78
35.76
35.73
35.73
35.73

Utter I
level V

Change

8.30
8.22
8.14
8.06
8.00
7.92
7.86
7.79
7.71
7.65
7.60
7.53
7.46
7.42
7.35
7.05
6.79
6.52
6.27
6.03
5.79
5.57
5.37
5.16
4.96
4.77
4.58
4.41
4.20
4.02
3.86
3.70
3.56
3.42
3.28
2.54
1.95
1.50
1.13
0.85
0.63
0.47
0.35
0.25
0.19
0.14
0.11
0.08
0.06
0.03
0.03
0.03

atural Log of
later Level

Change

2.116 •
2.107 •
2.097 •
2.087 •
2.079 •
2.069 •
2.062 •
2.053 *
2.043 •
2.035 *
2.028 *
2.019 •
2.010 *
2.004 *
.995 *
.953 •
.915 •
.875 •
.836 •
1.797 •
1.756 *
.717 *
.681 *
.641 •
.601 •
.562 *
.522 *
.484 *
.435 *
.391 •
.351 •
.308 •
.270 •
1.230 *
1.188 •
0.932
0.668
0.405
0.122
•0.163
-0.462
•0.755
•1.050
•1.386
-1.661
-1.966
-2.207
-2.526
-2.813
-3.507
-3.507
-3.507

REGR
L I N E

CALC.

2.164
2.155
2.146
2.136
2.127
2.118
2.108
2.099
2.090
2.081
2.071
2.062
2.053
2.043
2.034
1.987
1.941
1.894
1.848
1.801
1.755
1.708
1.662
1.615
1.568
1.522
1.475
1.429
1.382
1.336
1.289
1.243
1.196
1.150
1.103
0.824
0.545
0.265

-0.014
-0.293
-0.573
-0.852
-1.131
-1.410
-1.690
-1.969
-2.248
-2.527
-2.807
-3.086
-3.365
-4.482



Slug Test at B15P
Row Data: Slug Test
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SLUG TEST RESULTS FOR: B16
Uimebago Reclamation Landfill

WELL INFORMATION

Casing Diameter (in)
Effective Casing RADIUS «n)(rc)
Screen Diameter (in)
Effective RADIUS (1n)(rw)
Screen Length (ft)U)
Aquifer Thickness (ft)(D)
Well Penetration (ft)(H)

CALCULATED PARAMETERS

L / n*
A
B
C
In ((D-h)/rw>
In (Re / rw) Fully Penetrating
In (Re / rw)Partially Penetrating
In (Re / rw)Partially Penetrating(>6
1/t • In (Yo /Yt)

RESULTS

Hydraulic Conductivity Fully-P
Hydraulic Conductivity Partial-P
Hydraulic Conductivity Partial-P (>6

Transmissivity Fully-P
Transmissivity Partial-P
Transmissivity Partial-P (>6)

Regression Output:
Constant 0.049
Std Err of T Est 0.081
R Squared 0.983
No. of Observations 49
Degrees of Freedc* 47

X Coefficient(s) -0.6365
Std Err of Coef. 0.0122

)

1
> 1

SO

3
4

Tine (Min)

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833

2
1.28
2.0
1.89
5.0

200.0
6.61

31.7
2.45
0.40

NA
7.34

NA
2.15
2.24
0.64

FT/MIN

NA
.56E-03
.62E-03

.FT/MIN

NA
.90E-01
.05E-01

Depth
to

Water

40.62
41.04
41.23
41.26
41.25
41.23
41.23
41.23
41.22
41.22
41.22
41.18
41.17
41.15

FT/DAY

NA
2.25E+00
2.33E+00

SO. FT/DAT

NA
561.8
583.1

Water
level

Change

0.52
0.94
.13
.16
.15
.13
.13
.13
.12
.12

1.12
1.08
1.07
1.05

GPD/SQ.FT CM/SEC

NA NA
1.686*01 7.93E-04
1.74E+01 8.23E-04

GPO/FT SQ.H/SEC

NA NA
4201.8 6.04E-04
4360.8 6.27E-04

Natural Log of
Water Level

Change

-0.654
-0.062
0.122
0.148
0.140
0.122
0.122
0.122
0.113
0.113
0.113
0.077
0.068
0.049

REGR
LINE
CALC.

0.049
0.047
0.045
0.043
0.040
0.038
0.036
0.034
0.032
0.030
0.028
0.017
0.006
-0.004



WELL B16

Tim (Mfn)

0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1670
.2500
.3333
.4166
.5000
.5833
.6667
.7500
.8333
.9167

2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000

Depth
to

Water

41.12
41.12
41.09
41.07
41.06
41.04
41.04
41.03
41.01
41.00
40.98
40.98
40.96
40.95
40.93
40.89
40.84
40.79
40.76
40.71
40.68
40.65
40.62
40.59
40.57
40.54
40.51
40.49
40.48
40.46
40.43
40.41
40.40
40.38
40.37
40.30
40.26
40.24
40.21
40.18
40.18
40.16
40.15
40.15
40.13
40.11
40.11

Water
level

Change

1.02
1.02
0.99
0.97
0.96
0.94
0.94
0.93
0.91
0.90
0.88
0.88
0.86
0.85
0.83
0.79
0.74
0.69
0.66
0.61
0.58
0.55
0.52
0.49
0.47
0.44
0.41
0.39
0.38
0.36
0.33
0.31
0.30
0.28
0.27
0.20
0.16
0.14
0.11
0.08
0.08
0.06
0.05
0.05
0.03
0.01
0.01

natural Log
Mater Level

Change

0.020 *
0.020 •

-0.010 •
-0.030 •
•0.041 •
-0.062 •
-0.062 •
-0.073 •
-0.094 •
-0.105 •
-0.128 •
-0.128 •
-0.151 •
•0.163 •
-0.186 *
-0.236 *
-0.301 •
•0.371 *
•0.416 *
•0.494 •
-0.545 •
•0.598 •
•0.654 •
-0.713 •
-0.755 *
-0.821 •
-0.892 •
-0.942 •
-0.968 •
-1.022 •
- .109 •
- .171 •
- .204 *
- .273 •
- .309 •
- .609 •
- .833 •
- .966 •
•2.207 •
•2.526
•2.526
•2.813
-2.996
-2.996
-3.507
-4.605
-4.605

RECK
LINE
CALC.

-0.015
-0.02S
-0.036
-0.047
-0.057
-0.068
-0.078
-0.089
-0.100
-0.110
-0.121
-0.131
-O.U2
-0.153
-0.163
-0.216
-0.269
-0.322
-0.375
-0.428
-0.482
-0.535
-0.588
-0.641
-0.694
-0.747
-0.800
-0.853
-0.906
-0.959
- .012
- .065
- .118
- .171
- .224
-1.542
-1.861
-2.179
-2.497
-2.815
-3.134
-3.452
-3.770
-4.088
-4.407
-4.725
-5.043



SLUG TEST RESULTS FOR: B16A
Wimebago Reclamation Landfill

WELL INFORMATION

Casing Diameter (in)
Effective Casing RADIUS (in)(rc)
Screen Diameter (in)
Effective RADIUS (in)(rw)
Screen Length (ft)(L)
Aquifer Thickness (ft)(D)
Well Penetration (ft)(H)

2
1.00
2.0
1.89
5.0

200.0
29.10

CALCULATED PARAMETERS

L / rw
A
B
C
In ((D-h)/ru)
In (Re / rw) Fully Penetrating
In (Re / rw)Partially Penetrating
In (Re / ru)Partially Penetrating(>6)
1/t • In (Yo /Yt)

31.7
2.45
0.40

NA
6.99

NA
2.66
2.75
0.17

RESULTS FT/KIN FT/DAY CPD/SQ.FT CM/SEC

Hydraulic Conductivity Fully-P
Hydraulic Conductivity Partial-P
Hydraulic Conductivity Partial-P (>6)

NA
3.06E-04
3.17E-04

NA
4.416-01
4.56E-01

NA
3.30E+00
3.41E+00

NA
1.56E-04
1.61E-04

SQ.FT/MIN SO.FT/DAY GPO/FT SO.M/SEC

Transmissivity Fully-P
Transnissivity Partial-P
Transtnissivity Partial-P (>6)

Regression Output:
Constant
Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

X Coefficient^) -0.1659
Std Err of Coef . 0.0007

Time (win)

0.0000
1.899 0.0033
0.016 0.0066
0.999 0.0099

61 0.0133
59 0.0166

0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833

NA NA HA NA
6.13E-02 88.2 660.0 9.49E-05
6.34E-02 91.3 682.6 9.81E-OS

Depth Water Natural Log of REGR
to level Water Level LINE

Water Change Change CALC.

19.72 -23.06 ERR
54.02 11.24 2.419
51.49 8.71 2.164
50.28 7.50 2.015
49.40
49.16
49.29
49.46
49.63
49.70
49.68
49.55

.62

.38

.51

.68

.85

.92

.90

.77
49.54 6.76
49.49 6.71

.890

.853

.873

.899

.924

.934

.932

.913

.911

.904

.899

.899

.898

.898

.897

.897

.896

.896

.895

.894

.894

.891

.888

.886



WELL B16A

Tine («fn)

0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1670
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000

10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000

Depth
to

Water

49.48
49.44
49.41
49.38
49.37
49.33
49.32
49.29
49.27
49.24
49.22
49.19
49.18
49.14
49.13
49.02
48.92
48.81
48.72
48.64
48.55
48.47
48.37
48.31
48.23
48.15
48.07
48.00
47.92
47.85
47.78
47.70
47.63
47.55
47.49
47.11
46.75
46.45
46.17
45.90
45.67
45.45
45.24
45.05
44.88
44.72
44.56
44.42
44.30
44.19
44.08
43.70
43.41
43.23
43.07
42.96
42.88
42.82

Water I
level (

Change

6.70
6.66
6.63
6.60
6.59
6.55
6.54
6.51
6.49
6.46
6.44
6.41
6.40
6.36
6.35
6.24
6.14
6.03
5.94
5.86
5.77
5.69
5.59
5.53
5.45
5.37
5.29
5.22
5.14
5.07
5.00
4.92
4.85
4.77
4.71
4.33
3.97
3.67
3.39
3.12
2.89
2.67
2.46
2.27
2.10
1.94
1.78
1.64
1.52
1.41
1.30
0.92

natural Log of
Jater Level

Change

1.902 *
1.896 •
1.892 •
1.887 •
1.886 *
1.879 •
1.878 *
1.873 *
1.870 •
1.866 *
1.863 *
1.858 *
1.856 *
1.850 •
1.848 •
1.831 •
1.815 •
1.797*
1.782 *
1.768 •
1.753 •
1.739 •
1.721 •
1.710 •
1.696 •
1.681 *
1.666 *
1.652 •
1.637 •
1.623 •
1.609 *
1.593 *
1.579 •
1.562 •
1.550 •
1.466
1.379
1.300
1.221
1.138
1.061
0.982
0.900
0.820
0.742
0.663
0.577
0.495
0.419
0.344
0.262

-0.083

REG*
LINE

CALC.

1.883
1.880
1.877
1.875
1.872
1.869
1.866
1.864
1.861
1.858
1.855
1.852
1.850
1.847
1.844
1.830
1.817
1.803
1.789
1.775
1.761
1.747
1.734
1.720
1.706
1.692
1.678
1.664
1.651
1.637
1.623
1.609
1.595
1.581
1.568
1.485
1.402
1.319
1.236
1.153
1.070
0.987
0.904
0.821
0.738
0.655
0.572
0.489
0.406
0.323
0.240

-0.091
-0.423
-0.755
•1.087
•1.418
•1.750
•2.082



Slug Test at B16
Raw Doto: Slug Test

Vo>c
0

O
"5
0)_j

«

I

41.5 -

41.4 -

41.3 -

41.2 -

41.1 -

41.0 -

40.9 -

40.8 -

40.7 -

40.6 -

40.5 -

40.4 -

40.3 -

40.2 -

40.1 -

4O.O -

\
+

+

+

+
>

\
++++

+

* + +
+ +

0.0 2.0 4.0

Elopsed Time (minutes)

6.0 8.0



Ln ( Water Level Change —ft )

a
a.

3
(ft

/»-\

3
5'



o>co
O

V

v.
V

c

Slug Test for B16A
Ln of Recovery vs Elosped Time

Elopsed Time (min)



0.0

S\ug Test at B1 6A
Raw Data: Slug Test

X-N

V_ J

C
ho

ng
e 

(

>

4>

I

DD.U -

54.0 -

53.0 -

52.0 -

51.0 -

50.0 -t

49.0 -^

48.0 -

47.0 -

46.0 -

45.0 -

44.0 -

43.0 -

49 n -

\
++

++

""'•'....
+ + + + + +

4.0 8.0 12.0 16.0 20.0

Elapsed Time (minutes)

24.0 28.0



SLUG TEST RESULTS FOR: G109
Uinnebago Reclamation Landfill

WELL INFORHAT10N

Casing Diameter (in)
Effective Casing RADIUS <in)(rc)
Screen Diameter (in)
Effective RADIUS (in)(rw)
Screen length (ft)(L)
Aquifer Thickness (ft)(D)
Well Penetration (ft)(H>

2
1.28
2.0
1.89
10.0
200.0
11.58

CALCULATED PARAMETERS

L / rw
A
B
C
In ((D-h)/rw)
In (Re / rw) Fully Penetrating
In (Re / rw)Partially Penetrating
In (Re / rw)Partially Penetrating(>6)
1/t • In (Yo /Yt)

RESULTS

Hydraulic Conductivity Fully-P
Hydraulic Conductivity Partial
Hydraulic Conductivity Partial

Transmissivity Fully-P
Transmissivity Partial-P
Transmissivity Partial-P (>6)

Regression Output:
Constant
Std Err of Y Est
It Squared
No. of Observations
Degrees of Freedom

X Coefficient(s) -0.3956
Std Err of Coef. 0.0045

-P 6
-P (>6> 6

SO

1
1

Tim (win)

0.0000
0.295 0.0033
0.017 0.0066
0.995 0.0099

38 0.0133
36 0.0166

0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833

63.5
3.4
0.55

NA
7.09

NA
2.70
2.77
0.40

FT/HIN

NA
.07E-04
.23E-04

.FT/HIM

NA
.21E-01
.25E-01

Depth
to

Water

45.74
42.68
43.41
44.13
43.30
43.34
43.41
43.36
43.26
43.31
43.36
43.28
43.23
43.23

FT/DAY

NA
8.74E-01
8.97E-01

SO. FT/DAY

NA
174.7
179.3

Water
level

Change

3.85
0.79
1.52
2.24
1.41
1.45
1.52
1.47
.37
.42
.47
.39
.34
.34

GPO/SO.FT CH/SEC

NA NA
6.54E+00 3.08E-04
6.71E+00 3.16E-04

GPD/FT SQ.M/SEC

NA NA
1307.0 1.8SE-04
1341.0 1.93E-04

Natural Log of
Water Level

Change

1.348
-0.236
0.419
0.806
0.344
0.372
0.419
0.385
0.315
0.351
0.385
0.329 •
0.293 •
0.293 *

REGR
LINE
CALC.

0.295
0.293
0.292
0.291
0.289
0.288
0.287
0.285
0.284
0.283
0.281
0.275
0.268
0.262



WELL G109

Time (mfn)

0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2SOO
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
.0833
.1670
.2500
.3333
.4166
.5000
.5833
.6667
.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000

Depth
to

Water

43.22
43.19
43.17
43.15
43.15
43.14
43.12
43.12
43.11
43.09
43.09
43.08
43.06
43.06
43.06
43.01
42.98
42.93
42.90
42.87
42.84
42.81
42.79
42.76
42.74
42.71
42.68
42.65
42.63
42.60
42.59
42.57
42.56
42.52
42.51
42.40
42.30
42.24
42.19
42.13
42.08
42.05
42.02
42.00
41.99
41.97
41.97
41.96
41.94
41.93
41.93

Water N
level V.

Change

1.33
1.30
1.28
1.26
1.26
1.25
1.23
1.23
1.22
1.20
1.20
1.19
1.17
1.17
1.17
1.12
1.09
1.04
1.01
0.98
0.95
0.92
0.90
0.87
0.85
0.82
0.79
0.76
0.74
0.71
0.70
0.68
0.67
0.63
0.62
0.51
0.41
0.35
0.30
0.24
0.19
0.16
0.13
0.11
0.10
0.08
0.08
0.07
0.05
0.04
0.04

atural Log of
ater Level
Change

0.285 *
0.262 •
0.247 •
0.231 *
0.231 •
0.223 •
0.207 *
0.207 *
0.199 *
0.182 *
0.182 •
0.174 *
0.157 •
0.157 *
0.157 *
0.113 *
0.086 *
0.039 *
0.010 *
-0.020 *
-0.051 •
-0.083 *
-0.105 •
-0.139 *
-0.163 *
-0.198 *
-0.236 *
-0.274 •
-0.301 •
-0.342 •
-0.357 *
-0.386 *
-0.400 *
-0.462 •
-0.478 *
-0.673
-0.892
-1.050
-1.204
-1.427
-1.661
-1.833
-2.040
-2.207
-2.303
-2.526
-2.526
-2.659
-2.996
-3.219
-3.219

REGR
LINE

CALC.

0.255
0.248
0.242
0.235
0.229
0.222
0.215
0.209
0.202
0.196
0.189
0.182
0.176
0.169
0.163
0.130
0.097
0.064
0.031
-0.002
-0.035
-0.068
-0.101
-0.134
-0.167
-0.200
-0.233
-0.266
-0.299
-0.332
-0.365
-0.398
-0.431
-0.464
-0.497
-0.694
-0.892
-1.090
-1.288
-1.486
-1.683
-1.881
-2.079
-2.277
-2.475
-2.672
-2.870
-3.068
-3.266
-3.464
-3.661



Slug Test at G109
Row Data: Slug Test
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BAILOOUN TEST RESULTS FOR: C109A
Uimebago Reclamation Landfill

WELL INFORMATION

Casing Diameter (in)
Effective Casing RADIUS (fn)(rc)
Screen Diameter (in)
Effective RADIUS (in)(rw)
Screen Length (ft)(L)
Aquifer Thickness (ft)(D)
Well Penetration (ft)(H)

2
1.00
2.0
1.89
5.0

200.0
39.26

CALCULATED PARAMETERS

L / r«
A
B
C
In ((D-h)/rw)
In (Re / rw) Fully Penetrating
In (Re / rw)Partially Penetrating
In (Re / rw)Partially Penetrat ing(>6)
1/t • In (Yo /Yt)

31.7
2.5
0.40

HA
6.93

MA
2.75
2.84
0.00

RESULTS FT/HIM FT/DAY GPD/SQ.FT CM/SEC

Hydraulic Conductivity Fully-P
Hydraulic Conductivity Partial-P
Hydraulic Conductivity Partial-P (>6>

NA NA NA NA
7.62E-06 1.10E-02 8.20E-02 3.87E-06
7.87E-06 1.13E-02 8.48E-02 4.00E-06

SO.FT/HIM SO.FT/DAY GPO/FT SO.M/SEC

Transnissivity Fully-P
Transmissivity Partial-P
Transnissivity Partial-P (>6)

Regression Output:
Constant
Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

X Coefficient(s) -0.0040
Std Err of Coef. 0.0011

Well G109A

Time (win)

0.0000
-0.737 0.0033
0.027 0.0066
0.180 0.0099

57 0.0133
55 0.0166

0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833

NA
1.52E-03
1.57E-03

Depth
to

Water

9.42
10.98
44.25
43.08
41.57
41.82
42.25
42.42
42.28
42.12
42.14
42.18
42.2
42.2

MA
2.2
2.3

Water
level

Change

-32.28
-30.72
2.55
1.38
-0.13
0.12
0.55
0.72
0.58
0.42
0.44
0.48
0.50
0.50

NA NA
16.4 2.36E-06
16.9 2.44E-06

Natural Log of
Water Level

Change

ERR
ERR

0.936
0.322

ERR
-2.120
-0.598
-0.329
-0.545
-0.868 *
-0.821 *
-0.734 •
-0.693 •
-0.693 •

RECR
LINE

CALC.

-0.737
-0.737
-0.738
-0.738
-0.738
•0.738
-0.738
-0.738
-0.738
•0.738
•0.738
-0.738
-0.738
-0.738



Well C109A

Time (mfn)

0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
.0000
.0833
.1670
.2500
.3333
.4166
.5000
.5833
.6667
.7500
.8333
.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000
12.0000

Depth
to

Water

42.2
42.18
42.18
42.18
42.18
42.18
42.18
42.18
42.18
42.18
42.18
42.18
42.18
42.18
42.18
42.18
42.18
42.18
42.17
42.17
42.17
42.17
42.17
42.17
42.17
42.18
42.18
42.18
42.18
42.17
42.18
42.18
42.18
42.17
42.18
42.17
42.17
42.17
42.17
42.17
42.17
42.18
42.17
42.18
42.18
42.18
42.17
42.17
42.15
42.15
42.15
42.14

Water 1
level l

Change

0.50
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.48
0.48
0.48
0.48
0.47
0.48
0.48
0.48
0.47
0.48
0.47
0.47
0.47
0.47
0.47
0.47
0.48
0.47
0.48
0.48
0.48
0.47
0.47
0.45
0.45
0.45
0.44

Natural Log
Jater Level

Change

•0.693 *
-0.734 •
-0.734 *
-0.734 •
-0.734 *
-0.734 *
-0.734 *
-0.734 •
-0.734 •
-0.734 •
-0.734 •
-0.734 •
-0.734 •
-0.734 *
-0.734 •
-0.734 *
-0.734 *
-0.734 *
-0.755 •
-0.755 *
-0.755 •
-0.755 •
-0.755 *
-0.755 *
-0.755 *
-0.734 *
-0.734 *
-0.734 •
-0.734 *
-0.755 *
-0.734 *
-0.734 •
-0.734 •
-0.755 •
-0.734 •
-0.755 *
-0.755 •
-0.755 *
-0.755 •
-0.755 •
•0.755 •
-0.734 *
-0.755 *
-0.734 *
-0.734 •
-0.734 *
-0.755 •
-0.755 •
-0.799 *
-0.799 •
-0.799 •
-0.821 *

RECR
LINE

CALC.

-0.738
-0.738
-0.738
-0.738
-0.738
-0.738
-0.738
-0.738
-0.738
-0.738
-0.739
-0.739
-0.739
-0.739
-0.739
-0.739
-0.739
-0.740
-0.740
-0.740
-0.741
-0.741
-0.741
-0.742
-0.742
-0.742
-0.743
-0.743
-0.743
-0.744
-0.744
-0.744
-0.745
-0.745
-0.745
-0.747
-0.749
-0.751
-0.753
-0.755
-0.757
-0.759
-0.761
-0.763
-0.765
-0.767
-0.769
-0.771
-0.773
-0.775
-0.777
-0.785
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SLUG TEST RESULTS FOR: G111
Wimebago Reclamation Landfill

UELL INFORMATION

Casing Diameter (in)
Effective Casing RADIUS (in)(rc)
Screen Diameter (in)
Effective RADIUS (in)(rw)
Screen Length (ft)(L)
Aquifer Thickness (ft)(D)
Well Penetration (ft)(H)

CALCULATED PARAMETERS

L / rw
A
B
C
In ((D-h)/rw)
In (Re / rw) Fully Penetrating
In (Re / rw)Partially Penetrating
In (Re / rw)Partially Penetrating(>6
1/t * In (Yo /Yt)

RESULTS

Hydraulic Conductivity Fully-P
Hydraulic Conductivity Partial-P
Hydraulic Conductivity Partial-P (>6

Transmissivity Fully-P
Transmissivity Partial-P
Transmissivity Partial-P (>6)

Regression Output:
Constant -0.830
Std Err of Y Est 0.125
R Squared 0.849
No. of Observations 5
Degrees of Freedom 3

X Coefficient(s) -48.3970
Std Err of Coef. 11.7875

>

)

Time (min)

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833

2
1.00
2.0
1.89
10.00
200.0
13.66

63.5
3.40
0.60

NA
7.08

NA
2.73
2.80
48.40

FT/HIN

NA
4.58E-02
4.71E-02

SQ.FT/MIN

NA
9.16E+00
9.42E+00

Depth
to

Water

24.69
24.61
24.61
24.62
24.59
24.53
24.48
24.47
24.40
24.39
24.37
24.43
24.45
24.43

FT/DAY

NA
6.60E+01
6.78E+01

SO. FT/DAY

NA
13190.8
13566.8

Water
level

Change

0.36
0.28
0.28
0.29
0.26
0.20
0.15
0.14
0.07
0.06
0.04
0.10
0.12
0.10

GPD/SO.FT CM/SEC

NA NA
4.93E+02 2.33E-02
5.07E+02 2.39E-02

GPD/FT SO.M/SEC

NA NA
98656.3 1.42E-02
101468.1 1.46E-02

Natural Log of
Water Level

Change

- .022
- .273
- .273
• .238 *
- .347 *
-1.609 •
-1.897 *
-1.966 *
-2.659 •
-2.813 *
-3.219
-2.303
-2.120
-2.303

REGR
LINE
CALC.

-0.830
-0.990
-1.150
-1.309
-1.474
-1.634
-1.798
-1.958
-2.118
-2.282
-2.442
-3.250
-4.053
-4.862



Well G111

Time (min)

0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5633
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1670
.2500
.3333
.4166
.5000
.5833
.6667
.7500
.8333
.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000

Depth
to

Water

24.43
24.43
24.33
24.42
24.43
24.42
24.43
24.43
24.43
24.42
24.43
24.43
24.43
24.43
24.43
24.43
24.43
24.43
24.43
24.43
24.45
24.45
24.45
24.45
24.45
24.45
24.45
24.45
24.45
24.45
24.45
24.45
24.45
24.45
24.45
24.45
24.47
24.47
24.45
24.45
24.45
24.47
24.47
24.47

Water N
level U

Change

0.10
0.10
0.00
0.09
0.10
0.09
0.10
0.10
0.10
0.09
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.14
0.14
0.12
0.12
0.12
0.14
0.14
0.14

atural Lo
ater Leve
Change

-2.303
-2.303

ERR
-2.408
-2.303
-2.408
-2.303
-2.303
-2.303
-2.408
-2.303
-2.303
-2.303
-2.303
-2.303
-2.303
-2.303
-2.303
-2.303
-2.303
-2.120
-2.120
-2.120
-2.120
-2.120
-2.120
-2.120
•2.120
-2.120
-2.120
-2.120
-2.120
-2.120
-2.120
-2.120
-2.120
-1.966
-1.966
-2.120
-2.120
-2.120
-1.966
-1.966
-1.966

REGR
LINE

CALC.

-5.670
-6.473
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Slug Test at G1 1 1
Raw Data: Slug Test

£"t. / -

24.7 -

24.6 -

4)
« 24.6 -

0)

| 24.5 -
o

i 24.5 -
0)
O

24.4 -

24.4 -

94 ->>

«-

*

4-

+ +++ + +++ + + + + + + + + + +

++

0.2 0.4

Elapsed Time (minutes)

0.6 0.8



Slug Test at G1 1 1
Natural Log of Recovery vs Time
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BAILOOUN TEST RESULTS FOR: G115
Winoebago Reclamation Landfill

WELL INFORMATION

Casing Diameter (in)
Effective Casing RADIUS (in)(rc)
Screen Diameter (in)
Effective RADIUS (in)(ru)
Screen Length (ft)(L)
Aquifer Thickness (ft)(D)
Well Penetration (ft)(H)

CALCULATED PARAMETERS

L / TM
A
B
C
In ((D-h)/ru)
In (Re / rw) Fully Penetrating
In (Re / rw)Partially Penetrating
In (Re / rw)Partially Penetrating(>6
1/t * In (Yo /Yt)

RESULTS

Hydraulic Conductivity Fully-P
Hydraulic Conductivity Partial-P
Hydraulic Conductivity Partial-P (>6

Transfflissivity Fully-P
Transfflissivity Partial-P
Transfflissivity Partial-P (>6)

Regression Output:
Constant -0.611
Std Err of Y Est 0.061
R Squared 0.961
No. of Observations 15
Degrees of Freedom 13

X Coefficient^) -7.0783
Std Err of Coef. 0.3931

>

»

Time (win)

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833

2
1.28
2.0
1.89
3.04
200.0
3.04

19.3
2.10
0.35

NA
7.13

NA
1.64
1.70
7.08

FT/HIN

NA
2.17E-02
2.25E-02

SQ.FT/MIN

NA
4.34E+00
4.50E+00

Depth
to

Water

20.94
19.44
20.48
20.48
20.46
20.45
20.45
20.40
20.40
20.37
20.37
20.32
20.24
20.24

FT/DAY

NA
3.13E+01
3.24E+01

SO. FT/DAY

NA
6256.8
6474.6

Water
level

Change

0.99
-0.51
0.53
0.53
0.51
0.50
0.50
0.45
0.45
0.42
0.42
0.37
0.29
0.29

GPO/SQ.FT CM/SEC

NA NA
2.34E+02 1.10E-02
2.42E+02 1. HE-02

GPD/FT SO.M/SEC

NA NA
46795.5 6.73E-03
48424.8 6.96E-03

Natural Log of
Water Level

Change

-0.010
ERR

-0.635
-0.635
-0.673
-0.693
-0.693
-0.799
-0.799
-0.868
-0.868
-0.994
-1.238
-1.238

REGR
LINE
CALC.

-0.611
-0.635
-0.658
-0.682
-0.706
-0.729
-0.753
-0.776
-0.800
-0.824
-0.847
-0.965
-1.083
-1.201



Time (nin)

0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
.0000
.0833
.1670
.2500
.3333
.4166
.5000
.5833
.6667
.7500
.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000

Depth
to

Water

20.21
20.20
20.18
20.17
20.17
20.15
20.15
20.15
20.13
20.15
20.15
20.13
20.13
20.13
20.13
20.12
20.12
20.12
20.12
20.12
20.12
20.10
20.10
20.10
20.10
20.10
20.10
20.10
20.10
20.10
20.10
20.10
20.10
20.10
20.10
20.10
20.10
20.09
20.09
20.09
20.09
20.09
20.09
20.09
20.10
20.09
20.10
20.10
20.09
20.09
20.09

Water
level

Change

0.26
0.25
0.23
0.22
0.22
0.20
0.20
0.20
0.18
0.20
0.20
0.18
0.18
0.18
0.18
0.17
0.17
0.17
0.17
0.17
0.17
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.15
0.14
0.15
0.15
0.14
0.14
0.14

Natural Log of
Water Level

Change

-1.347 *
-1.386 •
-1.470 *
-1.514 *
-1.514 *
-1.609 *
-1.609
-1.609
-1.715
-1.609
-1.609
-1.715
-1.715
-1.715
-1.715
-1.772
-1.772
-1.772
-1.772
-1.772
-1.772
-1.897
-1.897
-1.897
-1.897
-1.897
-1.897
-1.897
-1.897
-1.897
-1.897
-1.897
-1.897
-1.897
-1.897
-1.897
-1.897
-1.966
-1.966
-1.966
-1.966
-1.966
-1.966
-1.966
-1.897
-1.966
-1.897
-1.897
-1.966
-1.966
-1.966

REGR
LINE
CALC.

- .319
- .437
- .555
- .673
- .791
• .909
-2.027
-2.145
-2.263
-2.381
-2.499
-2.617
-2.735
-2.852
-2.971
-3.561
-4.151
-4.740
-5.331
-5.920
-6.510
-7.100
-7.690
-8.279
-8.872
-9.459
-10.049
-10.639
-11.229
-11.818
-12.409
-12.998
-13.588
-14.178
-14.768
-18.307
-21.846
-25.385
-28.925
-32.464
-36.003
-39.542
-43.081
-46.620
-50.159
•53.699
-57.238
-60.777
-64.316
-67.855
-71.394
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SLUG TEST RESULTS FOR: G116
Wimebago Reclamation Landfill

WELL INFORMATION

Casing Diameter (in)
Effective Casing RADIUS (inXrc)
Screen Diameter (in)
Effective RADIUS (in)(ru)
Screen Length (ft)(L)
Aquifer Thickness (ftXD)
Well Penetration <ft)(H)

CALCULATED PARAMETERS

L / rw
A
B
C
In ((D-h)/rw)
In (Re / ru) Fully Penetrating
In (Re / rw)Partially Penetrating
In (Re / rw)Partially Penetrating(>6
1/t * In (Yo /Yt)

RESULTS

Hydraulic Conductivity Fully-P
Hydraulic Conductivity Partial-P
Hydraulic Conductivity Partial-P (>6

Transmissivity Fully-P
Transmissivity Partial-P
Transmissivity Partial-P (>6)

Regression Output:
Constant 0.580
Std Err of Y Est 0.098
R Squared 0.524
No. of Observations 6
Degrees of Freedom 4

X Coefficient(s) -8.6283
Std Err of Coef. 4.1110

WELL 0116

Time (win)

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833

2
1.28
2.0

1.89
8.58
200.0
8.58

54.5
3.15
0.50

HA
7.10

NA
2.51
2.58
8.63

FT/HIN

NA
1.44E-02
1.47E-02

SO. FT/MIN

NA
2.87E+00
2.95E+00

Depth
to

Water

7.68
8.61
9.65
7.32
9.22
8.56
8.61
8.91
8.85
8.74
8.66
8.44
8.26
8.15

FT/DAY

NA
2.07E+01
2.12E+01

SO. FT/DAY

NA
4138.0
4245.9

Water
level

Change

0.36
1.29
2.33
0.00
1.90
1.24
.29
.59
.53
.42
.34
.12

0.94
0.83

GPD/SO.FT CM/SEC

NA NA
1.55E+02 7.30E-03
1.59E+02 7.49E-03

GPD/FT SQ.H/SEC

NA NA
30948.8 4.45E-03
31756.1 4.56E-03

Natural Log of
Water Level

Change

-1.022
0.255
0.846
ERR

0.642
0.215 «
0.255 *
0.464 *
0.425 *
0.351 •
0.293 •
0.113 •
-0.062
-0.186

REGR
LINE
CALC.

0.580
0.552
0.523
0.495
0.465
0.437
0.408
0.379
0.351
0.321
0.293
0.149
0.006
-0.139



WELL G116

Tim (win)

0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166

* 0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1670
1.2500
1.3333
1.4166
.5000
.5833
.6667
.7500
.8333
.9167
2.0000
2.5000
3.0000
3.5000
4.0000

Depth
to

Water

8.06
7.98
7.92
7.87
7.84
7.81
7.78
7.78
7.74
7.73
7.73
7.71
7.71
7.71
7.7
7.68
7.68
7.68
7.68
7.68
7.68
7.68
7.7
7.7
7.7
7.7
7.7
7.7
7.7
7.7
7.7
7.7
7.7
7.7
7.68
7.68
7.68
7.68
7.68

Water N
level V

Change

0.74
0.66
0.60
0.55
0.52
0.49
0.46
0.46
0.42
0.41
0.41
0.39
0.39
0.39
0.38
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.38
0.38
0.38
0.38
0.38
0.38
0.38
0.38
0.38
0.38
0.38
0.38
0.36
0.36
0.36
0.36
0.36

atural Log of
ater Level
Change

-0.301
-0.416
-0.511
-0.598
-0.654
-0.713
-0.777
-0.777
-0.668
-0.892
-0.892
-0.942
-0.942
-0.942
-0.968
-1.022
-1.022
-1.022
-1.022
-1.022
-1.022
-1.022
-0.968
-0.968
-0.968
-0.968
-0.968
-0.968
-0.968
-0.968
-0.968
-0.968
-0.968
-0.968
- .022
- .022
- .022
- .022
- .022

REGR
LINE

CALC.

-0.283
-0.426
-0.570
-0.714
-0.857
-1.001
-1.145
-1.289
-1.433
-1.577
-1.720
-1.864
-2.008
-2.152
-2.296
-3.015
-3.734
-4.453
-5.172
-5.891
-6.610
-7.329
-8.048
-8.767
-9.489
-10.205
-10.924
-11.643
-12.362
-13.081
-13.801
-14.519
-15.238
-15.958
-16.676
-20.991
-25.305
-29.619
-33.933



Slug Test at G1 16
Raw Data: Slug Test
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SLUG TEST RESULTS FOR: G116A
Winnebago Reclamation Landfill

WELL INFORMATION

Casing Diameter (in)
Effective Casing RADIUS (in)(rc)
Screen Diameter (in)
Effective RADIUS (in)(rw)
Screen Length (ft)(L)
Aquifer Thickness (ft)(D)
Well Penetration (ft)(H)

CALCULATED PARAMETERS

L / rw
A
B
C
In ((D-h)/rw)
In (Re / rw) Fully Penetrating
In (Re / rw)Partially Penetrating
In (Re / rw)Partially Penetrating(>6;
1/t * In (Yo /Yt)

RESULTS

Hydraulic Conductivity Fully-P
Hydraulic Conductivity Partial-P
Hydraulic Conductivity Partial-P (>6:

Transmissivity Fully-P
Transmissivity Partial-P
Transmissivity Partial-P (>6)

Regression Output:
Constant 3.181
Std Err of Y Eat 0.080
R Squared 0.975
No. of Observations 46
Degrees of Freedom 44

X Coefficient(s) -0.7971
Std Err of Coef. 0.0191

>

)

Time (din)

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833

2
1.00
2.0
1.89
5.00
200.0
37.40

31.7
2.45
0.40
NA

6.94
NA

2.73
2.83
0.80

FT/MIN

NA
1.51E-03
1.56E-03

SO. FT/MIN

NA
3.03E-01
3.13E-01

Depth
to

Water

7.92
12.50
34.69
46.41
33.86
33.69
31.80
32.71
31.86
31.88
31.61
30.82
30.21
29.56

FT/DAY

NA
2.18E+00
2.25E+00

SO. FT/DAY

NA
435.9
450.5

Water
level

Change

0.00
4.58
26.77
38.49
25.94
25.77
23.88
24.79
23.94
23.96
23.69
22.90
22.29
21.64

GPD/SQ.FT CM/SEC

NA NA
1.63E+01 7.69E-04
1.68E+01 7.95E-04

CPO/FT SO.M/SEC

NA NA
3260.4 4.69E-04
3369.5 4.84E-04

Natural Log of
Water Level

Change

ERR
1.522
3.287
3.650
3.256 *
3.249 *
3.173 *
3.210 •
3.176 *
3.176 *
3.165 •
3.131 *
3.104 *
3.075 •

REGR
LINE
CALC.

3.181
3.178
3.175
3.173
3.170
3.167
3.165
3.162
3.159
3.157
3.154
3.141
3.127
3.114



WELL G116A

Time (min)

0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1670
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000

Depth
to

Water

29.36
29.00
28.65
28.33
28.02
27.75
27.48
27.22
26.97
26.73
26.48
26.24
26.00
25.77
25.56
24.49
23.53
22.64
21.79
20.98
20.23
19.44
18.76
18.10
17.49
16.91
16.35
15.84
15.33
14.86
14.40
13.98
13.57
13.19
12.81
11.02
9.74
8.94
8.47
8.20
8.04
7.98
7.93

Water K
level V

Change

21.44
21.08
20.73
20.41
20.10
19.83
19.56
19.30
19.05
18.81
18.56
18.32
18.08
17.85
17.64
16.57
15.61
14.72
13.87
13.06
12.31
11.52
10.84
10.18
9.57
8.99
8.43
7.92
7.41
6.94
6.48
6.06
5.65
5.27
4.89
3.10
1.82
1.02
0.55
0.28
0.12
0.06
0.01

atural Log of
ater Level

Change

3.065 •
3.048 *
3.032 *
3.016 *
3.001 *
2.987 *
2.973 •
2.960 *
2.947 *
2.934 *
2.921 *
2.908 *
2.895 *
2.882 *
2.870 *
2.808 *
2.748 *
2.689 *
2.630 •
2.570 *
2.510 *
2.444 *
2.383 *
2.320 •
2.259 *
2.196 *
2.132 •
2.069 •
2.003 *

.937 •

.869 *

.802 *

.732 *

.662 *

.587 *

.131
0.599
0.020

-0.598
-1.273
-2.120
-2.813
-4.605

REGR
LINE

CALC.

3.101
3.088
3.074
3.061
3.048
3.034
3.021
3.008
2.995
2.981
2.968
2.955
2.941
2.928
2.915
2.848
2.782
2.716
2.649

.583

.516

.450

.383
2.317
2.250
2.184
2.118
2.051
1.985
1.919
1.852
1.786
1.719
1.653
1.586
1.188
0.789
0.391

-0.008
-0.406
-0.805
-1.204
-1.602



Slug Test at G1 1 6A
Raw Data: Slug Test
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Ln ( Water Level Change -ft )
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SLUG TEST RESULTS FOR: Gil7
Uinnebago Reclamation Landfill

WELL INFORMATION

Casing Diameter (in)
Effective Casing RADIUS (in)(rc)
Screen Diameter (in)
Effective RADIUS (in)(rw)
Screen Length (ft)(L)
Aquifer Thickness (ft)(D)
Well Penetration (ft)(H)

CALCULATED PARAMETERS

L / rw
A
B
C
In ((D-h)/rw)
In (Re / rw) Fully Penetrating
In (Re / rw)Partially Penetrating
In (Re / rw)Partially Penetrating(>6)
Vt * In (Yo /Yt)

2
1.00
2.0
1.89
10.00
200.0
19.00

63.5
3.40
0.60

MA
7.05

NA
2.86
2.94
0.38

RESULTS FT/MIN FT/DAY GPO/SQ.FT CM/SEC

Hydraulic Conductivity Fully-P
Hydraulic Conductivity Partial-P
Hydraulic Conductivity Partial-P (>6)

NA
3.74E-04
3.85E-04

NA
5.39E-01
5.55E-01

NA
4.03E+00
4.15E+00

NA
1.90E-04
1.966-04

SO.FT/MIN SO.FT/DAY GPD/FT SQ.M/SEC

Transmissivity Fully-P
Transmtssivity Partial-P
Transmissivity Partial-P (>6)

NA NA
7.48E-02 107.8
7.70E-02 110.9

NA NA
806.1 1.16E-04
829.6 1.19E-04

Depth Water Natural Log of
to level Water Level

Regression Output:
Constant
Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

X Coefficient(s) -0.3769
Std Err of Coef. 0.0020

Tine (min)J

0.0000
0.456 0.0033
0.043 0.0066
0.998 0.0099

61 0.0133
59 0.0166

0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833

Change

18.88 1.86
19.46 2.44
17.24 0.22
18.59
18.59
18.74
18.64
18.63
18.63
18.61
18.61
18.55

.57

.57

.72

.62

.61

.61

.59

.59

.53
18.56 1.54
18.55 1.53

Change

0.621
0.892
-1.514
0.451
0.451 •
0.542 *
0.482 *
0.476 *
0.476 •
0.464 *
0.464 *
0.425 *
0.432 *
0.425 *

RE6R
LINE
CALC.

0.456
0.455
0.454
0.452
0.451
0.450
0.449
0.447
0.446
0.445
0.444
0.437
0.431
0.42S



WELL G117

Time (min)]

0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1670
1.2500
1.3333
1.4166
1.5000
.5833
.6667
.7500
.8333
.9167

2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000

10.0000
12.0000
14.0000

Depth
to

18.53
18.52
18.52
18.50
18.48
18.48
18.47
18.45
18.44
18.44
18.42
18.42
18.41
18.39
18.39
18.34
18.30
18.26
18.22
18.19
18.15
18.12
18.08
18.06
18.03
18.00
17.96
17.93
17.92
17.89
17.85
17.84
17.82
17.79
17.78
17.63
17.54
17.45
17.38
17.32
17.27
17.22
17.19
17.16
17.15
17.11
17.10
17.08
17.07
17.07
17.05
17.04
17.02

Water N
level U

Change

1.51
1.50
1.50
1.48
1.46
1.46
1.45
.43
.42
.42
.40
.40
.39
.37
.37
.32
.28
.24
.20

1.17
1.13
1.10
1.06
1.04
1.01
0.98
0.94
0.91
0.90
0.87
0.83
0.82
0.80
0.77
0.76
0.61
0.52
0.43
0.36
0.30
0.25
0.20
0.17
0.14
0.13
0.09
0.08
0.06
0.05
0.05
0.03
0.02

atural Log of
ater Level

Change

0.412 *
0.405 *
0.405 *
0.392 *
0.378 *
0.378 *
0.372 *
0.358 •
0.351 *
0.351 *
0.336 *
0.336 *
0.329 *
0.315 *
0.315 *
0.278 •
0.247 •
0.215 •
0.182 *
0.157 *
0.122 *
0.095 *
0.058 *
0.039 *
0.010 *

-0.020 *
-0.062 *
-0.094 *
-0.105 *
-0.139 *
-0.186 *
-0.198 *
-0.223 *
-0.261 *
-0.274 •
-0.494 •
-0.654 •
-0.844 •
•1.022 •
-1.204 •
-1.386 *
-1.609 *
-1.772 *
-1.966 •
-2.040 •
-2.408 *
-2.526 *
-2.813 •
-2.996 •
-2.996 *
-3.507 *
-3.912

REGft
LINE

CALC.

0.419
0.412
0.406
0.400
0.393
0.387
0.381
0.375
0.368
0.362
0.356
0.349
0.343
0.337
0.331
0.299
0.268
0.236
0.205
0.174
0.142
0.111
0.079
0.048
0.016

-0.015
-0.046
-0.078
-0.109
-0.140
-0.172
-0.203
-0.235
-0.266
-0.297
-0.486
-0.674
-0.863
-1.051
-1.240
-1.428
-1.617
-1.805
-1.993
-2.182
-2.370
-2.559
-2.747
-2.936
-3.124
-3.312
-4.066
-4.820



Slug Test at G1 17
Raw Data: Slug Test
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SLUG TEST RESULTS FOR: G119
Uinnebago Reclamation Landfill

WELL INFORMATION

Casing Diameter (in)
Effective Casing RADIUS (in)(rc)
Screen Diameter (in)
Effective RADIUS (in)(ru)
Screen Length (ft)(L)
Aquifer Thickness (ft)(D>
Well Penetration (ft)(H)

CALCULATED PARAMETERS

L / rw
A
B
C
In ((0-h)/rw)
In (Re / rw) Fully Penetrating
In (Re / rw)Partially Penetrating
In (Re / rw)Partially Penetrating(>6:
1/t * In (Yo /Yt)

RESULTS

Hydraulic Conductivity Fully-P
Hydraulic Conductivity Partial-P
Hydraulic Conductivity Partial-P (>6:

Transmissivity Fully-P
Transmissivity Partial-P
Transmissivity Partial-P (>6)

Regression Output:
Constant 0.345
Std Err of Y Est 0.049
R Squared 0.991
No. of Observations 8
Degrees of Freedom 6

X Coefficient(s) -58.1084
Std Err of Coef . 2.2632

)

>

WELL G119

Time (min)

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833

2
1.28
2.0
1.89
7.26
200.0
7.26

46.1
2.90
0.45

NA
7.11

NA
2.38
2.45

58.11

FT/MIN

NA
1.09E-01
1.11E-01

SO. FT/MIN

NA
2.17E+01
2.23E+01

Depth
to

Water

14.88
14.24
13.83
14.31
14.27
14.14
14.03
13.95
13.87
13.83
13.78
13.67
13.62
13.61

FT/DAY

NA
1.56E+02
1.60E+02

SO. FT/DAY

NA
31262.0
32090.8

Water
level

Change

1.30
0.66
0.25
0.73
0.69
0.56
0.45
0.37
0.29
0.25
0.20
0.09
0.04
0.03

GPD/SQ.FT CM/SEC

NA NA
1.17E+03 5.51E-02
1.20E+03 5.66E-02

GPD/FT SO.M/SEC

NA NA
233814.0 3.36E-02
240012.5 3.45E-02

Natural Log of
Water Level

Change

0.262
-0.416
-1.386
-0.315 *
-0.371 *
-0.580 *
-0.799 *
-0.994 *
-1.238 *
-1.386 *
-1.609
-2.408
-3.219
-3.507

REGR
LINE
CALC.

0.345
0.153
-0.038
-0.230
-0.428
-0.620
-0.817
-1.009
-1.201
-1.398
-1.590
-2.560
-3.525
-4.495



WELL G119

Time (nin)

0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2500
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1670
1.2500
1.3333
1.4166
.5000
.5833
.6667
.7500
.8333
.9167
2.0000
2.5000
3.0000

Depth
to

Water

13.61
13.61
13.61
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59
13.59

Water Natural Log of
level Water Level

Change Change

0.03
0.03
0.03
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

-3.507
-3.507
-3.507
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605
-4.605

REGR
LINE

CALC.

-5.466
-6.430
-7.401
-8.371
-9.336
-10.306
-11.277
-12.241
-13.212
-14.182
-15.147
-16.117
-17.087
-18.052
-19.022
-23.869
-28.709
-33.550
-38.396
-43.236
-48.077
-52.923
-57.763
-62.604
-67.467
-72.290
-77.131
-81.971
-86.817
-91.658
-96.504
-101.345
-106.185
-111.031
-115.872
-144.926
-173.980



Water Level Change (ft)
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Ln ( Water Level Change -ft )
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SLUG TEST RESULTS FOR: G119A
Uinnebago Reclamation Landfill

WELL INFORMATION

Casing Diameter (in)
Effective Casing RADIUS (in)(rc)
Screen Diameter (in)
Effective RADIUS (in)(rw)
Screen Length (ftXL)
Aquifer Thickness (ft)(D)
Well Penetration (ft)(H)

CALCULATED PARAMETERS

L / rw
A
B
C
In ((D-h)/rw)
In (Re / rw) Fully Penetrating
In (Re / rw)Partially Penetrating
In (Re / rw)Partially Penetrating(>6!
1/t • In (Yo /Yt)

RESULTS

Hydraulic Conductivity Fully-P
Hydraulic Conductivity Partial-P
Hydraulic Conductivity Partial-P (>6)

Transmissivity Fully-P
Transmissivity Partial-P
Transmissivity Partial-P (>6)

Regression Output:
Constant 3.416
Std Err of V Est 0.117
R Squared 0.988
No. of Observations 44
Degrees of Freedom 42

X Coefficient(s) -1.6611
Std Err of Coef. 0.0283

»

5.
) 5.

SO.

1.
1.

WELL G119A

Time (min)

0.0000
0.0033
0.0066
0.0099
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0500
0.0666
0.0833

2
1.00
2.0
1.89
5.00
200.0
43.08

31.7
2.45
0.40

NA
7.18
NA

2.75
2.87
1.66

FT/MIN

NA
20E-03
42E-03

FT/MIN

NA
30E+00
35E+00

Depth
to

WATER

35.08
35.29
35.10
35.11
34.61
34.89
34.45
34.39
34.29
34.12
34.01
33.54
33.07
32.53

FT/DAY

NA
7.48E+00
7.80E+00

SO. FT/DAY

NA
1870.9
1950.7

Water
level

Change

27.49
27.70
27.51
27.52
27.02
27.30
26.86
26.80
26.70
26.53
26.42
25.95
25.48
24.94

GPD/SQ.FT CM/SEC

HA NA
5.60E+01 2.64E-03
5.84E+01 2.75E-03

GPD/FT SQ.M/SEC

NA NA
13992.6 2.01E-03
14589.4 2.10E-03

Natural Log of
Water Level

Change

3.314
3.321
3.315
3.315 •
3.297 •
3.307 •
3.291 *
3.288 *
3.285 *
3.278 *
3.274
3.256
3.238
3.216

REGR
LINE
CALC.

3.416
3.411
3.406
3.400
3.394
3.389
3.383
3.378
3.372
3.367
3.361
3.333
3.306
3.278



WELL G119A

Time (min)

0.1000
0.1166
0.1333
0.1500
0.1666
0.1833
0.2000
0.2166
0.2333
0.2SOO
0.2666
0.2833
0.3000
0.3166
0.3333
0.4167
0.5000
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1670
1.2500
1 .3333
1.4166
.5000
.5833
.6667
.7500
.8333
.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000

Depth
to

WATER

32.00
31.52
31.02
30.50
29.98
29.57
29.07
28.61
28.17
27.74
27.32
26.89
26.47
26.08
25.71
23.76
22.03
20.46
18.98
17.67
16.47
15.40
14.43
13.55
12.76
12.03
11.39
10.82
10.30
9.86
.47
.12
.79
.55
.35
7.75
7.64
7.63
7.63
7.63
7.63
7.63
7.63
7.63
7.61
7.61

Water
level

Change

24.41
23.93
23.43
22.91
22.39
21.98
21.48
21.02
20.58
20.15
19.73
19.30
18.88
18.49
18.12
16.17
14.44
12.87
11.39
10.08
8.88
7.81
6.84
5.96
5.17
4.44
3.80
3.23
2.71
2.27
1.88
1.53
1.20
0.96
0.76
0.16
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04

natural Lc
tater Levc

Change

3.195
3.175
3.154
3.132
3.109
3.090
3.067
3.045
3.024
3.003
2.982
2.960
2.938
2.917
2.897
2.783
2.670
2.555
2.433
2.311
2.184
2.055
.923
.785
.643
.491
.335
.172
0.997
0.820
0.631
0.425
0.182
-0.041
-0.274
-1.833
-2.996
-3.219
-3.219
-3.219
-3.219
-3.219
-3.219
-3.219

REGR
LINE

CALC.

3.
3.
3.
3.
3.
3.
3.
3.
3.
3.

.250

.223

.195

.167

.140

.112

.084

.057

.029

.001
2.974
2.946
2.918
2.891
2.863
2.724
2.586
2.448
2.309
2.171
2.032
1.894
1.755
1.617
1.478
1.340
1.202
1.063
0.925
0.786
0.648
0.510
0.371
0.233
0.094

-0.736
-1.567
-2.397
-3.228
-4.059
-4.889
-5.720
-6.550
-7.381
-8.211
-9.042



DEPTH TO WATER (FT)
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APPENDIX E

WATER LEVEL MEASUREMENTS
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Uinnebago Reclamation Landfill
Elevations are In feet referenced to nean sea level (HSL)

These elevations supercede those reported on well construction logs in Appendix B

Top of Top of Water
Outer Inner Table-W Water Water Water Water Water Water Water Water

Length Top of Casing Casing Piezo ElevationElevationElevetionElevationElevationElevationElevation Elevation
of sand screen Elevation Elevation or clay

Boring No.

6113
C113A
6114
611$
6116
6116A
6117
0118A
6116*
6119
611*
P1
ran
MR
•6
•7
•6
P9
MI-101
MI-102
MI-103
MI-10*
MI-105
Ml- 106
MI-107

Pack (ft)Elevetion 8/89 8/89 well -8 4/6/88 5/17/88 6/16/88 8/5/88 8/29/88 10/25/88 11/9/88 6/8/89

12
12
12
13

11.5
15
16
9

12
14.5

13
7

14
14

6.5

12.5
13

721.4
690.0
719.9
715.9
707.9
673.4
707.4
677.5

MA
709.5
674.5
695.3
708.4
683.7
692.0

684.7
674.7

762.29
762.85
758.25
729.3

713.92
714.23
723.61
718.39
717.93
720.44
720.19
728.06
749.74
749.98
740.31

748.77
749.12

751.65
757.16
753.47
727.47
750.62

762.22 W 720.95
762.89 B 721.01
758.11 W 721.28
729.03 W 713.13
713.76 W 707.90
714.06 B 707.88
723.25 W 708.41
718.21 B 708.79
717.61 W NA
720.22 W 708.27
720.04
727.69
749.58
749.80
739.71

748.18
748.67

751.17
756.72
752.82
725.89
749.78

708.01
708.03
708.08
708.14
715.32
708.55

NA
NA
NA
HA
NA
NA

734.89
707.76

NA

721.42
721.24
722.11
713.03
706.88
706.93
707.86
708.34

NA
707.95
707.82
707.16
707.26
707.39
714.42
707.99

NA
NA
NA
NA

734.01
NA

730.26
707.13

NA

720.06
719.93
720.41
710.63
706.55
706.63
707.29
707.89
707.80
707.34
707.22
706.81
706.98
707.13
713.71
707.39
728.55
728.47

NA
NA

732.79
727.80
726.95
706.82
722.51

718.52
718.41
718.55
709.09
706.09
706.17
706.82
707.19
707.17
706.71
706.52
706.47
706.58
706.73
712.78
706.94
726.49
726.54

NA
731.73
730.49
725.95
724.42
706.46
720.50

717.78
717.75
717.67
708.86
706.00
706.04
706.59
706.98
706.90
706.42
706.26
706.34
706.47
706.62
712.41
706.73
720.58
725.64
730.20
730.87
729.36
725.11
723.55
706.35
719.52

716.67
716.64
716.36
708.86
706.08
706.12
705.45
706.76
706.76
706.20
705.98
706.35
706.36
706.51
712.07
706.54
723.98
724.05
727.73

727.20
723.54
721.90
705.90
716.74

716.56
716.52
716.28
708.78
705.71
706.24
706.33
706.62
706.63
706.09
705.85
706.27
706.37
706.48
711.99
706.43
723.60
723.66
727.32
728.17
726.72
723.20
721.60
704.79
717.31

716.05
716.02
715.76
712.58
706.35
706.38
706.59
706.81
706.86
706.20
705.84
706.64
706.66
706.81
711.98

724.06
748.67

725.64
725.96
722.36
721.20
706.66
714.98
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Top of Top of
Outer Inner

Top of Casing Casing Depth to Depth Depth Depth to Depth to Depth to Depth to Depth
Screen Elevation Elevation Water to Water to Water Water Water Water Water to water

taring No. elevation 8/89 8/89 06 Apr 88 17 Nay 88 16 Jun 88 05 Aug 88 29 Aug 88 25 Oct 88 09 Nov 88 08 Jun 89

6113
6113A
6114
6115
6116
6116A
6117
6118A
6118ft
6119
6119A
•1
»3R
MR
P6
•7
•8
•9
MI-101
MI-102
MI-103
MM04
MI-105
MI-106
MI-107

721.4
690.0
719.9
715.9
707.9
673.4
707.4
677.5

MA
709.5
674.5
695.3
708.4
683.7
692.0

684.7
674.7

762.29
762.85
758.25
729.3

713.92
714.23
723.61
718.39
717.93
720.44
720.19
728.06
749.74
749.98
740.31

748.77
749.12

751.65
757.16
753.47
727.47
750.62

762.22
762.89
758.11
729.03
713.76
714.06
723.25
718.21
717.61
720.22
720.04
727.69
749.58
749.80
739.71

748.18
748.67

751.17
756.72
752.82
725.89
749.78

41.27
41.88
36.83
15.90
5.86
6.18

14.84
9.42

MA
11.95
12.03
19.66
41.50
41.66
24.39
20.20

MA
HA
MA
MA
HA
MA

17.93
18.13

MA

40.80
41.65
36.00
16.00
6.88
7.13

15.39
9.87

MA
12.27
12.22
20.53
42.32
42.41
25.29
20.76

MA
HA
HA
HA

17.16
HA

22.56
18.76

HA

42.16
42.96
37.70
18.40
7.21
7.43

15.96
10.32
9.81

12.88
12.82
20.88
42.60
42.67
26.00
21.36
19.63
20.20

MA
26.24
18.38
28.92
25.87
19.07
27.27

43.70
44.48
39.56
19.94
7.67
7.89

16.43
11.02
10.44
13.51
13.52
21.22
43.00
43.07
26.93
21.81
21.69
22.13

MA
28.91
20.68
30.77
28.40
19.43
29.28

t •••••••• VI

44.44
45.14
40.44
20.17
7.76
8.02

16.66
11.23
10.71
13.80
13.78
21.35
43.11
43.18
27.30
22.02
27.60
23.03
69.00
29.77
21.81
31.61
29.27
19.54
30.26

!•••••••*•

45.55
46.25
41.75
20.17
7.68
7.94

17.80
11.45
10.85
14.02
14.06
21.34
43.22
43.29
27.64
22.21
24.20
24.62
71.47

23.97
33.18
30.92
19.99
33.04

45.66
46.37
41.83
20.25
8.05
7.82

16.92
11.59
10.98
14.13
14.19
21.42
43.21
43.32
27.72
22.32
24.58
25.01
71.88
32.47
24.45
33.52
31.22
21.10
32.47

46.17
46.87
42.35
16.45
7.41
7.68

16.66
11.40
10.75
14.02
14.20
21.05
42.92
42.99
27.73

24.12

35.00
25.21
34.36
31.62
19.23
34.80



WARZYIM

ENGINEERING INC

Engineers & Scientists • Environnnental • Geological • Civil • Structural • Geotechntaal • Chemical/Ivteterials Testing • Soil Borings • Surveying

14O9 EMIL STREET. P.O. BOX 9538. MADISON. WIS. 63715 • TEL. (OO8) 267-4848

12, 1985

Mr. Chuck Howard
Winnebago Reclamation Services, Inc.
4920 Forest Hills Road
Loves Park, IL 61105

Re: Groundwater Level Monitoring
Winnebago Reclamation Service Inc. Landfill

Dear Mr. Howard:

Please find enclosed recent water-level data collected from groundwater
monitoring wells on and around the Winnebago Reclamation Service Inc. Land-
fill. The data has been used to develop water table maps to illustrate
changes in flow configuration. Also enclosed are vertical gradients cal-
culated from the water-level observations. This data is presented in the
same format as the groundwater level measurements and vertical gradient
calculations in Appendix E of our recent report "Supplemental Investigation
- Winnebago Reclamation Landfill, Rockford, Illinois", dated March 5, 1985.
The data can be considered a supplement to the information contained in
that report.

Groundwater level measurements were collected o'h March 4, April 4, May 2,
and May 30, 1985. In the course of collecting the groundwater level measure-
ments, significant observations were noted by our field technicians. They
are as follows below:

• March 4, 1985

Heavy precipitation and runoff were noted during the collection of
levels. The intermittent tributary to Killbuck Creek which runs
across the ACME Solvents site was noted to be overflowing the banks
with Monitoring Wells G-101, MW-103, P-8 and P-9 being Inundated
with water backed up from the creek. At a 52-1nch diameter culvert
upstream from Monitoring Wells 6-16 and B-16A, an estimated flow of
133 cubic feet per second was noted. A marked drop off in the flow
was noted downstream from Monitoring Wells B-16 and B-16A. Portions
of the road across the ACME Solvent's property were noted to have
been washed away. Several empty 55-gallon drums were observed in
the Creek bed.



Mr. Chuck Howard -2- July 12, 1985
Loves Park, Illinois C 11684

• April 4, 1985

Some rain occurred during the collection of the water levels. Run-
off was observed to be minimal. The intermittent tributary to Kill-
buck Creek at ACME Solvents was observed to be dry in the upper
reaches (east of MW-103). Just downstream of MW-103, two underdrains
were observed discharging into the creek. Flow was noted in the
creek from that location to near the culvert at B-7. Downstream
from B-7 no flow was observed and the stream bed was noted to have
been highly scoured with bedrock being exposed. Apparently during
times of high-stream flow, the stream flows directly on the bedrock
surface.

• May 2, 1985

The intermittent tributary to Killbuck Creek had little flow from
where it merged with the underdrains near MW-103 to the bridge (cul-
vert) near B-7. No flow was observed downstream of B-7. Monitoring
Well B-15R has apparently been hit by equipment and was tilted at a
45-degree angle. A water level was obtained from B-15R, but it will
be impossible to obtain a sample from this well in the future if it
is not repaired.

• May 30, 1985

Flow conditions in the intermittent tributary were similar to those
noted on May 2, 1985.

The collection of groundwater levels on March 4, 1985 coincides with a major
recharge event. The water-level data from March 4, 1985 had 20 of the moni-
toring wells with the highest groundwater levels noted to date by Warzyn
personnel. Preparation of a water table map from levels collected on March
4, 1985 indicate a large groundwater mound in a triangular area roughly de-
fined by Monitoring Wells B-7, B-9 and P-8. The mounding associated with
the apparent rapid recharge of the aquifer by the tributary to Killbuck
Creek increased the horizontal gradients between Monitoring Wells B-9 (at
edge of ACME Solvents) and B12 (at the edge of Winnebago Reclamation Land-
fill) from approximately 0.0017 foot per foot on January 15, 1985 to 0.0143
foot per foot on March 4, 1985. The noted increase in the horizontal grad-
ients immediately upgradient of the Winnebago Reclamation Services Inc.
Landfill should act to significantly decrease transport time of any contami-
nants emanating from ACME Solvents and migrating toward Winnebago Landfill.
In addition, the large amount of relatively clean recharge water from the
tributary may act to break up the contaminant plume.

The difference 1n March 4 water table elevations between Monitoring Well G-109,
which 1s located Immediately adjacent to the edge of refuse at the Winnebago
Reclamation facility, and Monitoring Well B-12, located approximately 100 feet
(south) from the facility, was significant. The water table at Monitoring
Well 6-109 was 0.88 feet higher than the water level at nearby Monitoring
Well B-12. This compares to a difference 1n levels of 0.26 feet on January
15, 1985. After periods of recharge, groundwater mounding beneath a landfill

WARZYN
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tends to increase in magnitude. The observations of March 4, 1985 could
be construed to represent mounding of groundwater due to leakage through the
landfill liner. However, there is typically a lag period between recharge
events and increased mounding beneath a landfill. The increased gradient
from G-109 to B-12 could be attributable to previous recharge events.
Alternatively, the relatively higher water level at G-109 may be attributed
to an increase of recharge at the edge of the site from runoff channelled
off of the site. It is possible that both are contributing to mounding. An
absolute determination of why gradients increased at the edge of site cannot
be made with available data. No other anomalies in groundwater flow were
noted that would confirm mounding associated with the landfill.

Vertical gradients on March 4 at the nested monitoring wells, except at nests
B-11/B-11A, P-3/P-5 and P-4/P-5, were of similar direction and magnitude,
compared to previous observations. At nests P-3/P-5 and P4/P-5, the verti-
cal gradients reversed themselves and were downward. This is probably due
to the recharge conditions associated with the heavy precipitation events
during and previous to these water level measurements. The switch in vert-
ical gradients from generally downward to upward at Piezometer Nest B11/B-11A
may indicate the severity of the mounding associated with intermittent creek
is somehow acting to induce upward flow at a distance away from the mound.
Switching of vertical gradients coupled with intense recharge events may
account for the spotty nature of contaminants in the shallow groundwater
(e.g., contaminants at ACME Solvent are recharged, and then flow upward at
a distance away from the groundwater recharge mound).

The April 4, 1985 data was also collected during a period of apparent ground-
water recharge. On April 4, 1985, an additional 20 of the monitoring wells
had the highest groundwater levels recorded by Warzyn personnel. There is
no similarity in the wells which recorded groundwater highs on March 4 compared
to April 4. However, wells which were at highs on March 4 generally only
showed slight decreases on April 4, 1985. Levels in most wells are signifi-
cantly higher than the observations included in our March 5 report.

The April 4, 1985 levels show a significantly different groundwater recharge
pattern than noted on March 4, 1985. The April'levels delineate a groundwater
mound which is linear and 1s defined by Monitoring Wells B-7, B-4 and MW-103.
The watertable drops off rapidly to the southwest, with lesser horizontal
gradients to the north and northwest. The relatively high horizontal grad-
ients noted immediately upgradient of Winnebago Reclamation Services Inc.
Landfill decreased by April 4, 1985 to the point where they were similar to
observations noted in our report. The difference in water table elevations
between Monitoring Well G-109 and B-12 was only 0.02 feet.

On April 4, 1985, deviations from previous observations of vertical grad-
ients were noted at Piezometer Nests B-6S/MW-105 and at B-11/B-11A. The
vertical gradients at Nest B-11/B-11A switched from upward back to downward
between March and April, with the downward gradients being much greater than
previously value observed. Vertical gradients at B-6S/MW-105 switched from
upward to downward, Indicating recharge conditions can change vertical grad-
ients at the ACME Solvents site and enhance downward migration of contami-
nants.
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The groundwater levels collected in May, 1985 were generally lower than
those collected in March and April, and probably represent a transition
period from recharge back to the normal groundwater flow conditions. The
May 30, 1985 levels are generally lower than the levels of May 2, 1985, but
are higher than the January 15, 1985 levels. Due to the similarity in flow
patterns between the May 2 and May 30 levels, a water table map was only
prepared for the May 2, 1985 data. The water table configuration noted on
May 2, 1985 is similar to that noted in April, with a groundwater mound being
generally linear between Monitoring Wells B-7, B-4 and MW-103. On May 2,
the horizontal gradient between Wells G-109 and B-12 was observed to be re-
versed, with Monitoring Well B-12 having a water table elevation approximately
0.11 feet higher than G-109.

Overall, the groundwater flow pattern downgradient of the landfill was not
significantly different than any of the previous observations. In May, 1985,
groundwater recharge events apparently have a much greater influence on
groundwater flow configuration on the ACME Solvent property than on areas
downgradient of Winnebago Reclamation Services, Inc. Landfill. This may be
attributable to the shallow depth to bedrock and the immediate recharge of
the aquifer due to flow through fractures and/or voids.

Vertical groundwater flow direction noted at nested wells on May 2, 1985, was
generally consistent with observations from our March 5, 1985 report, However,
the gradients values were significantly higher than observations noted in our
report, at Piezometer Nest B-6S/MW-105, B-10/B-10A and B-11/B11A.

Vertical gradients on May 30, 1985 were generally similar to those noted May 2.
Downward gradients were again noted at Nest B-6S/MW105. Of more significance
is the detection of upward vertical gradients at Nest G109/G109A. The
detection of upward gradients at the immediate edge of the landfill lends
credence to the hypothesis that contaminants from ACME may be flowing upward
beneath the landfill'site.

Below is a summary of the apparently significant aspects of the groundwater-
flow system noted in the vicinity of Winnebago Reclamation Services Inc.
Landfill:

• Large amounts of recharge into the groundwater system apparently are
attributable to the intermittent creek flowing across the ACME Solvent
site. This recharge may tend to break up the contaminant plume and
move contaminants already in the aquifer west of ACME Solvent at an
accelerated rate.

• Significant downward vertical gradients were noted on the ACME
Solvent site. Upward vertical gradients at locations west of the
facility were also noted, which normally have downward vertical
gradients. The combination of strong downward gradients at the
ACME site and temporary upward gradients at a distance from the
site could provide the mechanism for transport of the contaminants
at depth away from ACME Solvents, with the reemergence of the the
contaminants at a higher point in the aquifer closer to Winnebago
Reclamation Services Inc. Landfill.
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• Runoff from the ACME Solvents site was observed to be in direct
contact with bedrock in the creek bed north of the site.

The observations and data collected Indicate the groundwater flow system
upgradient of Winnebago Reclamation Services, Inc. is highly variable. The
variability in the flow supports Winnebago Reclamation Services, Inc. con-
tention that ACME Solvents is the primary source of organic contamination
beneath the landfill.

The collection of additional groundwater elevation data ts worthwhile. We
have already obtained significant insights into the groundwater flow system.
We will continue groundwater level monitoring on a monthly basis, per our
recent discussion.

We also suggest that Monitoring Well B-15R be repaired. Our technicians
will repair this monitoring well concurrent with the collection of the next
set of groundwater levels, if possible, with your authorization.

If you have any questions or comments about the data contained In this
letter, please feel free to contact us.

Sincerely,

WARZYH ENGINEERING INC.

James A. Hill
Hydrogeologist

Daniel W. Hall, CPGS '
Project Manager

JAH/DWH/nac/DRV
[nac-3-34]

Ends: Groundwater Level Observations
Groundwater Flow Maps 03/14/85, 04/04/85 and 05/02/85

(Drawing C 11684-B5 through -B7)

cc (w/encls.): Mr. Ridgeway M. Hall, Jr. - Crowell & Morfng
Mr. John Holstrom
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RE;ULrS Cl|r S'.SUNTHATES LEVEL flESS'jRHEM
«::tNE5AOO RECLA?lfiT!0!,- SERVICE LANDFILL

kiELL
£1
B2
S3
B4
B5
B6S
B4D
B7
58
69
BID
BlOfl
511
81! A
B12
B13
B14
615
B!5R
B16
B16A
E!01
8102
6107
6103
S1C9
6109A
6110
6111
HN10J
HH102
RM103
MH104
IW105
(1W106
N107
PI
P3
P4
P5
Pi
P7
P3
P9

WELL NEST
B6S-M105
BIO-B10A
B11-S11A
B13-P6
B16-B16A
6109-6109A
MN106-P1
P3-P4
P3-P5
P4-P5
P8-P9

TOP OF
CASING

ELEVATION
772.94
792.34
744.73
757.58
749.50
754.00
754.14
751.75
749.97
758.33
744.17
743.78
760.57
758.92
760.35
739.28
716.87
744.47
743.70
762.31
762.58

739.45
751.13
760.60
760.90
747.90
740.59
799.20
760.64
751.10
756.58
752.89
725.35
749.92
727.65
725,59
724.67
722.85
739.53
728.75
748.12
743.60

SEAL

716.00
689.20
691.10
693.50
699.60
638.90
677.65
668.40
667.60
667.60
700.80

GROUND
ELEVATION

770.55
790.14
742.14
755.06
747.05
751.55
751.55
743.34
747.15
755.11
741.77
742.10
757.58
757.10
758.22
736.43
713.93
741.80
742.00
760.54
760.60

737.60
749.20
753.90
758.90
745.20
738.80
796.92
759.24
748.36
754.23
750.65
724.65
747.90
725.30
723.32
721.89
721.13
736.96
727.13
745.72
745.80

SCREEN NTH

686.90
725.00
729.58
716.43
737.54
722.90
698.30
709.80
709.80
688.40
715.72

MARCH 4,1965
DEPTH GK ELEV
43.15 729.81
63.15 729.19
4.45 740.33
24.95 732.63
24. 3S 725.12
21.39 732.61
27.96 726.18
16.95 734.80
28.06 721.91
25.12 733.21
29.92 714.25
27.78 716.00
40.74 719.83
38.65 720.27
38.61 721.74
24.07 715.21
2.69 714.18
34.96 709.51
34.06 709.64
34.99 727.32
34.84 727.74
S.B8

19.30
28.43 711.02
33.51 717.62
37.98 722.62
38.99 721.91
31.50 716.40
22.16 718.43
70.25 728.95
25.17 735.47
20.44 730.66
29". 55 727.03
20.13 732.76
16.52 709.33
27.83 722.09
18.03 709.62
15.SO 709.79
14. 68 709.79
13.10 709.75
24.66 714.87
19.34 709.41
13.00 730.12
18.50 730.10

0.0052
0.0699
0.0153
-0.0157
-0.0028
-0.0211
0.0141
.0000

-0.0009
-0.0019
-0.0013

APRIL
DEPTH
40.90
59.91
4.99

21.66
23.46
21.02
26.93
17.23
27.00
34.09
30.31
28.34
37.62
36.93
36.74
24.56
4.36
35.75
34.86
33.3!
33.26
11.81
21.98
29.52
33.45
36.97
37.82
31.39
22.08
67.34
27.07
19.18
28.62
19.93
13.47
27.08
20.29
17.97
17.12
15,21
25.33
20.53
17.43
18.06

4,1195
EN ELEV
732.06
732.43
739.79
735.92
726.04
732.98
727.16
734.52
722.97
724.24
713.36
715.44
722.95
721.99
723.61
714.72
712.51
708.72
708.84
729.50
729.32

709.93
717.68
723.63
723.03
716.51
713.51
731.36
733.57
731.92
727.96
732.91
707.38
722.84
707.36
707.62
707.55
707.64
714.20
703.17
730.69
730.54

-0.0024
0.0641

-0.0301
-0.0245
-0.0060
-0.0158
-0.0010
-0.0037
0.0005
0.0043

-0.0101

«iy
DEPTH

41.04
60.24
6.36

21.57
25.03
28.93
24.53
19.97
27.94
35.35
30.99
29.41
39.07
38.40
38.19
25.39
5. 19

36.41
35.45
36.47
36.24
16.60
23.49
30.31
34.84
38.55
39.25
32.19
22.08
67.23
27.81
19.75
29.53
23.40
IB. 94
28.17
20.74
18.49
17.56
15.73
26.03
21.10
19.53
20.01

2,1965
GK ELEV

731.92
732.10
736.40
734.01
724.42
725.07
729.56
731.73
722.03
722.93
713.13
714.37
721.50
720.52
722.16
713.89
711.68
708.06
708.25
726.34
726.34

709.14
716.29
722.05
721.65
715.71
718.51
731.92
732.33
731.35
727.05
729.49
706.9!
721.75
706. B9
707.10
707.11
707.12
713.45
707.65
728.59
728.59

0.1519
0.0496'

-0.0322
-0.0216

.0000
-0,0121
-0.0010
0.0005
0.0005
0.0005
0.0000

F.n 30.H85
DEPTH Erf ELEV

4 1 . 4 7
60.5&
6.C9
24.59
25.E7
24.60
23.63
13.29
28.53
36.10
31.34
30.01
39.95
39.21
39.32
25.78
5.47
36.69
35.76
36.53
36.47
18.26
24.32
30.69
35.53
40.31
39.73
32.53
23.4!

23.37
20.33
30.11
23.55
18.11
28.7!
20.87
13.62
17.70
15.83
26.41
21.32
20.53
21.01

731.49
731.72
738.6?
732.99
723.63
729.4C
725.51
733.46
721.44
722.23
712.83
713.77
720.62
719.71
721.03
713.50
711.45
707.7S
707.94
726.23
726.1!

708.76
715.60
720.29
721.17
7S5.37
717.18

732.27
730.77
726.47
729.34
707.74
721.21
706.73
706.97
706.97
707.02
713.12
707.43
727.59
727.59

-0.0021
0.0398
-0.0308
-0.0190
-0.0045
0.0280
-0.0466
.0000

0.0013
0.0024
0.0000

ALL DEPTH NEASURHENTS FROM TOP OF THE INNER HELL CASIKE
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W A R Z Y N
LOG OF TEST BORING

Project _____..._.NRG.._...._.__.._..._

Location __Wlqoeb«EO County, Illlnoli
2100 CORPORATE OMVf AftOISOM. 1160101 TEL <312> 691-SOOO

Boring No. __SB-1
Surface Elevation
Job No. _____JQ.7.4JL...__
Sheet ....._.JL_of _1....__

r SAMPLE
«0. II lee

(In.)

1 1 18

2 | 15

3 1 IS

Hoist

M

M

W

H

14

82

77

Depth

MM

•̂

•̂

•-•

-^

~ 10-
^

••

-•»

a_,

!•—>

•«•

••

^

•

•••

••

^

VISUAL CLASSIFICATION
and Remarks

!
*>

.'•
^£^*y7

Gray SUty CLAY, Trace Fine to Coarse
Sand

Brown Fine to Coarse S.AND and
GRAVEL, Trace Silt A Clay

Brown Fine to Coarse SAND, Trace Fine
Gravel, Trace Clay

RFnRfVTC

End Boring at 20'

-

SOIL PROPERTIES^

/Si

•-* ^» ..

KNu
Jipio

Cll

FtCiOvoc
Uitir

Pone-
to*

WATEF LEVEL OBSERVATIONS GENERAL NOTES
While Drilling
Time After Dri
Depth to Water

2
lling

in

Up<»n Completion of Drilling Start
Driller

? Looter
Drill K

\ Tfi« stratUtcatlon tint* rtpr***nt the. approxlMt* boundary between soil

l.Q/4/MEnd 10/.4/
_m_ Chief _JGS
_SB. _ Editor ___SB
[ethod

:n
i R ig.CME_



r

W A R Z Y N

^** —————————————— 210

f~ SAMPLE

- IS

1 | IS

2 | 16

3 1 13

KoUt

M

M

W

•

32

21

12

Otpth

^^

•̂

- J-

- 10-
•̂

^^

*
•̂ M

^m

1.

r ^
^*

r 2*^
•̂

— 40-

Pi

L<

0 CO

LOG OF TEST BORING
•eject JSRG

ocation Wloocbafo County. Illlnoli
—

RPOXATE OMVf AD01SON. U 60101 TEL (312> 491-SOOO

VISUAL CLASSIFICATION
and Remarks

i2jn%

i
i
w

'».

1̂

Brown/Gray Silty CLAY, Trace Fine to
Coarse Sand, Trace Gravel

Brown Fine to Coarse SAND &
GRAVEL, Trace Silt and Clay

RFORfinC

End Boring at 20'

Boring No. _
Surface Elevati
Job No.
Sheet _ 1 e

_SB
on _
m*
t

\
1-2 _
JUL4-
1. .
1

J

SOIL PROPERTIES^

rt.fi

~"~

KMU

"*

:XplO
tlvt
CM

ritic
VOC
l/ittr

none-
tax

W TEI L EVEL OBSERVATIONS GENERAL NOTES
While Drilling
Time After Dri
Depth to Water
Depth to Cave

s
Jling

in

Up.OH Completion of Drilling , ... Start
Driller

? Logger

10/3/82 End
_JETJL_ Chief
__SB Editoi

lfi/2/81
_J*SL_R

• SB
ig.Q
5i

, Drill Method

fE

/gradual. ' "" -*-



W A R Z Y N
LOG OF TEST BORING

Project _______NRG.____._„

Location ._.Mooeb«go.Ccunty,..IllI«ioli.........
2100 OXPOHATE PMVt H»IVM. U60101 TEl <312> W-5000

Boring No. __SBr.3.
Surface Elevation ___7Hi»0._
Job No. ___C0.241___
Sheet __l_of _1..__

f~ SAMPLE !
NO. li

1
R*C
(In.)

1 | 18

2 I 16

3 | 13

4 | 18

5 1 17

6 • 10

7 H 2

Noltt

D

M

W

W

W

W

W

H

22

153

97

59

63

102

SO

0«ptk

~: 1
r *•^«

m^m

r 10~
•̂

^^

— 15-
^

•̂

^»

—
7" *̂"
^»

^
.
^

^

— or

^
— 50-

- 35i

r *°~

*W
«
V
V
V
V
V
V8
3V$&%VV
V
3
V
V
VVV
V
V:
55
Ktt
fttt
ffl

VISUAL CLASSIFICATION
and Remarks

-Clayey TOPSOtL -

Brown Silrv SAND
Brown SAND A GRAVEL, Fine to
Coarse Gravel, Trace Silt

•

Brown Fine SAND
Brown SAND A GRAVEL

BEDROCK

End Boring at 40*

SOIL PROPERTIES^
^

(9>>
ft«f >

^.-•>

HNu

••

jipio
•Ivt
£••

FTtlO
voc

U*t*r

Here-
to*

' W/ TER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling
Time After Dri
Depth to Water
Deoth to Cave -

5
lltng

Up<>n Completion of Drilling , Start
Driller

10/4/82 End JLQ/4/82
_JGTJL_ Chief CS R

Z LoflBftr SB , Editor , „ Sff „.
in Drill Method

\ Tin •tratHJcatfcn HQM rtar**mt t>t. •pproxlMt* boundary bttuetn toll _

igCME__
55 __

J



W A R Z Y N
LOG OF TEST BORING

Project ___.______NRG_______

Location ._JWJjmtb«ga..C<maty,JUJnois..
2100 COBPOUTE OMVt ADOISOM. 1160101 TtI (512> 691-5000

Boring No. __SBr.4
Surface Elevation __I31 J_
Job No. ___6MA1.___
Sheet __™l.._of ._..!._ •J

f SAMPLE
No. tt IK

tin.)

1 1 IS

2 | 18

3 | IS

4 | IS

5 1 IS

6 I 18

Hoi it

D

D

D

D

D

M

•

17

27

20

20

25

39

D«pth

—

- 5-

•̂»

^M

— 10-

•̂ B

~ t5"

^

— 20-
•̂

•»

- 25-
>^

K

^

r 50~

~ *°"

\%mm

i1\

m

I

VISUAL CLASSIFICATION
and Remarks

^Black TOPSOIL -

Brown Silty CLAY, Trace Fine to Coarse
Sand

•

Grades to Gray

Gray Clayey SILT. Trace Fine Sand

Boulders, Cobbles

End Boring at 37*

SOIL PROPERTIES^
**

<q»
ft»*»

— ....

NNu

-•

«pl<
•Iv*
CM

ritta
voc

Uattr

'l

none-
tax

\

WATEF LEVEL OBSERVATIONS GENERAL NOTES
While Drilling
Time After Dri
Depth to Water

2
Iling

Up<in rnmntetion of Drilling , Start
Driller

10/4/85 End JQ/4/8!
_J8TI_ Chief GS__R

£ Loaeer SB Editor SB '
!« Drill Method

\ TtM *tr«tWc«ticn lint* nortMnt UM.aoproxfMU boundary bttHMn soft

Jg.CMR__
5.5 __

J
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f SAMPLE

"** i

1 1

R«C
(In.)

16

2 | 18

3 | 15

4 | 16

5 |1 is

6 |1 1S

7 1 18

8 | 6

Hoi It

D

M

W

W

w

w

w

w

1

38

65

18

41

79

58

98

114

Depth

~-

~- 5-

~- 10-

r 1$~

- 20-

r *•

- 30-

•

r **"
»

- «o-»

•

Pi

L<

LOG OF TEST BORING
oject ,., NRG ...._....._._......

jcation _...Wl̂ pcb«gQ_Cownty,.nUjPOii __ _„__. _
RPOXATt DMVC ADDISON. IL60101 TEL (312> 691-5000

VISUAL CLASSIFICATION
and Remarks

'. **•"
". *"•*
%

*. *v
*• ̂ "»*

"*T

£
V
£;**
1
V
V«V
V
V
V3s:»ii
1**

Brown Fine to Coarse SAND, Trace Fine
to Coarse Gravel, Trace Silt and Clay

Brown Fine to Coarse SAND &
GRAVEL

End Boring at 40*

- -

Boring No. __ ^S£
Surface Elevition „
Job No. ___ (6Q14
Sheet __ 1 _ of .._

1-5
JWZJ_
i __
JL __

^

SOIL PROPERTIES"
9M

(q«>rt«n

.̂...

HNu

••

xpio
•Ivt
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Fltl
we

J»t»

none
t«

WATEF L :VEL OBSERVATIONS GENERAL NOTES
While Drilling
Time After Dri
Depth to Water

2
lling

in

UjxMI Completion of Drilling . Start
Driller

1Q/.4/81 End 1Q/4/81
_JETJL_ Chief .. jpa 1 R

S Logger SB Editor SB
Drill Method

Jg£ME_
55 _
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LEGEND:
MONITORING WELL LOCATION, NUMBER AND
GROUNDWATER ELEVATION.
DIRECTION OF GROUNDWATER FLOW

A. CROSS SECTION LOCATION (SEE FIGURE
T C11684"̂ T3, C11684-B4 OF MARCH 5, 1985

*~ GROUNDWATER CONTOUR
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WARZYN )•'-

& Stiri
M.H S*'f

ic.tl An.tlyvi

ulyj.8, 1986

Mr. Charles Howard
Winnebago Reclamation Services, Inc.
4920 Forest Hills Road
Loves Park, IL 61105

Re: Groundwater Level Monitoring
Page l ' s Pit Landfill

Dear Mr. Howard:

Wi th Remedial Investigation act iv i t ies soon to start at Page l ' s Pit Landfil l
(Winnebago Reclamation Services, Inc.), a summary of groundwater level
monitoring results to date has been prepared. Groundwater level monitoring
was initiated in December, 1984 and continued until May, 1986 on a monthly
basis. Attached is a summary of all calculated groundwater elevations and
vertical groundwater gradients. The groundwater monitoring data from December
1984 and January 1985 were discussed in our report entitled "Supplemental
Investigation Winnebago Reclamation Landfill, Rockford, Illinois" (March 5,
1985). Groundwater monitoring results from March, April and May of 1985 are
discussed in a letter dated July 12, 1985. This letter provides an evaluation
of groundwater flow monitoring between July 2, 1985 and May 7, 1986 and is
intended to supplement previous assessments. Monthly groundwater level
monitoring will resume with initiation of the Remedial Investigation activit ies.

Groundwater generally flows east to west in the vicinity of the landfill.
The flow direction places Acme Solvents upgradient of the landfill. Flow
direction within the general east to west flow regime varies considerably.
The flow configurations relate to the occurrence (or lack) of recharge to
the shallow bedrock aquifer by the intermittent waterway which crosses the
Acme Solvents facility. The following is a brief description of conditions
observed in the creek during measurements and interpreted groundwater flow
patterns:

• July 2, 1985 - The waterway across the Acme Solvents facility was
observed to have very low flow. A non-recharge groundwater flow
configuration was interpreted.

• July 30, 1985 - No flow was observed in the waterway across the Acme
Solvents facility. A non-recharge groundwater flow configuration was
interpreted.
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Mr. Charles Howard -2- July 18, 1986
Loves Park, Illinois C 11684

• September 6, 1985 - Very low flow was observed in the intermittent
waterway across the Acme Solvents facil i ty. A non-recharge ground-
water f low configuration was interpreted.

• October 1, 1985 - No on flow in the creek was observed. A non-recharge
groundwater flow configuration was interpreted. Drawing C 11684-86
is a water table map based on the October 1, 1985 data.

November 6, 1985 - Heavy flow was observed in the intermittent water-
way, an the Acme solvents site. The groundwater flow configuration
is that of a recharge pattern with a groundwater mound adjacent to
the creek (defined by wells B-4, B-7 and Nest 8-6S/B-6D/ MW105), and
increased horizontal gradients west of the creek. The flow pattern
was similar to recharge conditions in Spring 1985, as documented in
our July 12, 1985 letter.

December 5, 1985 - Extremely heavy flow was noted in the intermittent
waterway which crosses the Acme Solvents site. The groundwater flow
configuration is indicative of recharge conditions. A groundwater
mound centered around monitoring we l l s 8-4, B-7 and Nest 8-6S/ B-6B/
MW-105 was interpreted. Drawing C 11684-B7 illustrates groundwater
f low for December 5, 1985.

• January 9, 1986 - The intermittent waterway was observed to be approxi-
mately 90J covered with ice and snow. One to two feet of snow was
observed on the ground. The groundwater flow configuration was
typical of non-recharge flow conditions.

• February 7, 1986 - Some flow was observed in the intermittent water-
way crossing the Acme Solvents site. Snow was on the ground. Ground-
water flow configuration was such that no groundwater mounds were
associated with the intermittent waterway.

• March 3, 1986 - Low flow was observed in the intermittent waterway
crossing the Acme Solvents site. The groundwater flow configuration
was typical of non-recharge flow conditions.

• April 4, 1986 - Some flow was observed in the intermittent waterway.
A slight mound was Interpreted in the vicinity of Monitoring Well
B-4, with increased horizontal gradients noted between Monitoring
Wells B-7 and B-16. The groundwater flow conditions are probably a
transition from a recharge event between the March 3 and April 4,
1986 readings. Recharge could have been induced by heavy rainfall
or snowmelt. Drawing C 11684-B8 presents the groundwater flow
configuration on April 4, 1986.

• May 7, 1986 - No flow was observed in the intermittent waterway. A
slight groundwater mound was noted between Monitoring Wells B-4 and
B-7. Horizontal gradients west of the mound were steeper than normally
observed. The Increased horizontal gradients could be residual effects
from recharge by the Intermittent waterway.
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Mr. Charles Howard -3- July 18, 1986
Loves Park, Illinois 61105 C 11684

Groundwater levels in the immediate vicinity of the landfill and Acme Solvent
sites apparently respond substantially to recharge of the aquifer by the
intermittent waterway which f lows across the Acme facility. Recharge to the
groundwater is a normal seasonal condition which usually occurs in fall and
spring, when precipitation or snowmelt contributes to groundwater and raises
water table.

The highest water levels noted during monitoring were found on December 5,
1985 at all wells, except MW-101 and MW-103, which had their highest
observed levels on January 9, 1986. In contrast, the lowest observed levels
were noted on October 1, 1985 at most monitoring wells. The October 1,
levels are generally lower because it fol lows a period when infiltration
is comparatively low and water usage by plants and evaporation is high.
As a result, low flow or no flow was observed in the waterway between the
two sites. Those wells with lower levels than on October 1, 1985 were Wel ls
B-3 (July 30, 1985), G-110 (September 6, 1985), and MW-107 (December 27,
1984).

Attached are plots of groundwater levels over time (hydrographs) for wells
B-4, B-6S, 8-9, B-10A B-15, MW-102, MW-105, G-107, G-109 and G-109A. Wel ls
B-4, B-6S and MW-105, located immediately adjacent to the intermittent water-
way in the area, typically show groundwater mounding when recharge events
occur. These wells indicate water level fluctuations up to about 12.5 feet.
The water level changes fol low the pattern of recharge events in the spring
and winter, with decreasing levels in late winter and summer months. Well
MW-102, the furthest upgradient monitoring point adjacent to the intermittent
waterway, shows similar but lesser fluctuations (approximately 9.5 feet).

Wel ls G-109 and G-109A, a piezometer nest located immediately adjacent to
the southeast corner of the landfill, is upgradient of the landfill and
downgradient of Acme Solvents site. The well hydrographs exhibit
fluctuations similar to those at wells adjacent to the intermittent waterway.
The differences between high and low levels are approximately 9-1/2 feet.

Monitoring Wel ls G-107 and B-15, screened in the sand and gravel soils on
the north side of the landfill, show smaller water level fluctuations.
However, the level changes appear to be correlated to the recharge conditions
caused by the intermittent waterway on the Acme site. Well B-15 had water
level fluctuations of approximately 3-1/2 feet, while Well G-107 had fluctuations
of approximately 4-1/2 feet.

Changes in the well hydrographs indicate recharge by the intermittent creek
crossing the Acme solvents facility influences the groundwater flow configuration.
The well hydrographs also indicate that recharge events have the greatest
influence on water levels in wells immediately adjacent to the waterway.
Other wells located further away or upgradient from the creek showing familiar,
but lesser fluctuations, are influenced by area! recharge (through soils by
precipitation). Steeper hydraulic gradients west of the waterway are likely
influenced by surface water recharge, as well as areal recharge, during
times of heavy precipitation and/or snowmelt.
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Loves Park, Illinois C 11684

The summary of groundwater levels also contains calculated vertical gradients
at nested monitoring wel ls. The fol lowing observations on vertical gradients
were noted:

• MW-105/B-6S/B-6D - Upward gradients were observed except for November
6, 1985 and April 4, 1986. Major recharge events were noted on those
dates. With the proximity of the wells to the intermittent waterway,
recharge by the waterway appears to reverse the vertical gradients
on occasion.

• Nests B-10/B-10A and G-109/G-109A - Nests with both wel ls installed
in bedrock were observed to have consistently upward gradients.

' B-11/B-11A - Was observed to have consistently downward gradients.
Both wel ls in the nest are installed in the bedrock aquifer.

' Nest B-13/P-6 - Was observed to have downward horizontal gradients
except on July 30, 1985, when a slight upward gradient was noted.

' Nest P-l/MW-106 - Installed adjacent to Killbuck Creek and shows
alternating upward and downward gradients. The magnitude of
calculated gradients vary slightly at this nest. The gradient
reversals may indicate that Kill buck Creek switches from being a
groundwater discharge point during low creek flow to a recharge
source during high flow.

The vertical gradients calculated from the period of July 2, 1985 through
May 7, 1986, indicate that very slight upward gradients are generally present
in the bedrock aquifer. Downward gradients in the bedrock are associated
with recharge events at the intermittent waterway which crosses the Acme
Solvents site.

The location of the waterway between the two sites and its relation to recharge
of the aquifer, in this unique setting, will be a significant factor in the
interpretation of water quality/water level data gathered during the Remedial
Investigation. It is important to note that field observations indicate
that portions of the waterway between the two facilities lie directly on
bedrock. As a result, surface water flows directly over bedrock allowing
for rapid recharge of the bedrock aquifer. Because creek flow is likely to
have fairly good water quality, it may have impacts on contamination plume
characteristics during recharge events. For instance, as previously hypothesized
by Warzyn, the creek recharge may dilute and break up the contaminant plume
eminating from the Acme Solvent site. Further, contaminants may move deeper
in the aquifer, due to the downward vertical gradients during recharge. The
hypothesis was partially supported by interpretation of the water quality
data presented in the Supplemental Groundwater Investigation. The hypothesis
is further supported by the analysis of this subsequently collected groundwater
level data.

In summary, the groundwater flow conditions at and adjacent to Pagel's Pit
Landfill indicate a bi-annual recharge event; in the spring and late fall
of each year. The recharge events substantially increase water levels
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Mr. Charles Howard -5- July 18, 1986
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adjacent to the intermittent waterway which crosses Acme Solvents, and steepen
the water table to the west (downgradient). The recharge also changes vertical
flow from generally upward to downward, in direct response to recharge.

The groundwater recharge may move contaminants downward in the aquifer. The
recharge of groundwater with relatively clean surface water may dilute and/or
breakup any contaminant plume associated with releases from the Acme Solvents
facility.

We suggest this data be submitted to the U.S. EPA and/or incorporated into
the Remedial Investigation. The monthly collection of the water level
measurements has provided data which strengthens our understanding of the
relationship between the intermittent waterway and groundwater flow patterns
in the area.

Sincerely,

WARZYN ENGINEERING INC.

James A. Hill
Project Hydrogeologist

Daniel W. Hall, CPGS
Project Manager

JAH/adf/DWH/DRV
[adf-35-37]

Enclosures: Drawings C 11684-B-6 through 3-8
Hydrographs
Groundwater Levels and Vertical Gradient Observations

cc: Mr. Ridgway Hall - Crowell and Moring, Washington, D.C.
Mr. John Holmstrom - Holmstrom & Green
Mr. Gary Marzorati - Winnebago Reclamation Services, Inc.
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15 MONITORING WELL LOCATION, NUMBER AND

'706.91 GROUNDWATER ELEVATION.

•725
DIRECTION OF GROUNDWATER

GROUNDWATER CONTOURS

1 BASE MAP OBTAINED FROM ENLARGING THE ROCKFORD SOUTH
USGS 7.5 MIN. QUADRANGLE MAP DATED 1971.

2 WELL LOCATIONS ARE BASED QN LOCATIONS SHOWN IN THE
E. C. JORDAN REPORT, A LIMITED SURVEY BY WARZYN
ENGINEERING INC. AND BY PLACEMENT BASED ON PHYSICAL
FEATURES SHOWN ON THE MAP.

3. ALL WATER WELLS OBTAINED 3Y WARZYN ENGINEERING INC.
ONLY GROUNDWATER ELEVAIIOHS FOR WATER TABL-E WELL SHOWN.

JUL 1 7 1986

WARZYN

(tNOINHERINQ INC.

Al-H

CHECKED

WATER TABLE MAP OCT 1,1985

WINNEBAGO RECLAMATION
SERVICE LANDFILL

WINNEBAGO COUNTY, ILLINOIS
APPROVED DATE SCALE DRAWING NO.

CII684-B6



HELL 1
El
32
&3
34
B5
B6S
BSD
B7
B3
B9
BIO
310A
311
B11A
B12
B13
B14
B15
S15R
BIS
B16A
6101
6102
6107
6108
6109
6109ft
G110
Sill
HM101
HH102
KM 103
SM104
H«1Q5
KW106
KH107
F'l
P3
P4
F5
P6
P7
F'3
P9

SELL NEST
B6S-M«105
BIO-BIOA
B11-B11A
B13-P6
B16-B16A
6109-6109Amm-? i
P3-P4
P3-P5
P4-P5
P8-P9

TOP OF
CASING

1EVATIQN
772.96
792.34
744.78
757.58
749.50
754.00
754.14
751.75
749.97
753.33
744.17
743.73
760.57
758.92
760.35
739.23
716.87
744.47
743.70
762.31
762.53

739.45
751.13
760.60
760.90
747.90
740.59
799.20
760.64
751.10
756.53
752.89
725.35
749.92
727.65
725.59
724.67
722.85
739.53
728.75
748.12
743.60

SEAL

716.00
689.20
691.10
693.50
699.60
683.90
677.65
638.40
667.60
667.60
700.80

GRC'JND
ELEVATION

•»-,', CC.• ;0. JJ
790. 14
?42!l4
755.06
747.05
751.55
751.55
743.34
747.15
755.11
741.77
742.10
757.58
757.10
753.22
736.43
713.93
741.80
742.00
760.54
760.60

737.60
749.20
758.90
753.90
745.20
738.80
796.92
759.24
748.36
754.23
750.65
724.65
747.90
725.30
723.32
721.39
721.13
736.96
727.13
745.72
745.80

SCREEN HTX

636.90
725.00
723.58
716.43
737.54
722.90
693.30
709.80
709.30
688.40
715.72

Feb 7
DEPTH
39.70
59.13
4.72

24.62
'4.51
26.61
29.23
20.61
''7.63
33.62
30.83
29.18
33.03
37.71
TQ -r-t
JO.sM
24.41
4.03

35.31
36.85
36.69
Hit
16.38
23.31
29. 28
34.63
39.10
33.29
31.31
22.18

NO ACCES!
26.80
18.79
23.71
nc iniJ.iO
13.02
27.54
19.3!

25.09
20.03
18.86
19.35

,1926
GH ELEV
733.26
733.2!
740.06
732.96
724.99
727.39
724.91
731.14
72i.29
724.71
713.34
714.60
722.54
721.2!
721.93
714.37
712.34
709.16
709.31
726.12

LOCK

710.17
716.50
721.50
722.61
716.59
718.41

733.34
732.31
727.97
727.6!
707.33
722.38
707.34

714.44
708.72
729.26
729.25

0.0076
0.0522
-0.0423
-0.0201

0.0340
0.0005

-0.0007

.larch
DEPTH
40.49
'3_Q=;
Y?!
-c -B

25! 29
26.95
33.13
21.70
23.23
35. 97
3l!o2
-3 irt
39'!66
39.02
TQ TQv'C. 00
25.23
4.85
36.12
37.74
37.73

16.43
23.77
30.07
35.23
39.53
33.74
32.17
22.96
66.7!
27.57
19.38
29.50
25.52
13.55
23.03
20.3!

25.95
21.06
19.96
20"44

3,1936
GM ELEV

732.47
732. 39
740.:?
732.20
724.21
727.05
721.0!
730.05
721.69
722.36
713.15
7i4!iii
72̂ 1 0|
719!?0
721.97
714. C5
712.02
70S. 35
708.42
725.03

LCCK
,

709.38
715.35
721.07
722.16
715.73
717.63
732.49
733.07
731.72
727.03
727.37
707.30
721.39
707.34

713.53
707. u9
723.16
728.16

0.0110
0.0430
-0.0339
-0.0229

0.0339
0.0019

Acr i l
DEPTH

t ••• TT
T,.il

5° i'
~5.'32
22.10
",* *\t
i~. 1C

21.59
2S.OO
19.05
2 7 . 4 7
34.96
30.65
29.0'
39.14
32.35
33. 5£
25.05

4.92
36.0?
37.71
36.30

14.13
23.05
30.07
34.56
39.47
38.39
31.80
22.47
66.53
27.16
19.03
23.36
20.72
13.81
27.29
20.55

25.79
20.90
IS! 92
19.44

4 , l v 3 b
3* ELEV

7:2.o9
/.•:.; ̂
73? . 4i
735.48
? i c -i i.'ij.i4
732. ii
72;. 14
732.70
7-7 c,-".

72V37
713.52
714 .73
721.43
720.57
721.79
7(i i *
/il.iJ
711.75
703! 40
7D3.45 *
726.51

LOCK

709.33
716.57
721.13
722.01
716.10
713.12
732.67
733.48
732.07
727.72
732.17
707.04
722.63
707.10

713.74
707.35
729.20
729.16

-0.0082
0.0498

-0.0284
-0.023S

0.0273
0.0029

«av 7
DEPTH

4 J . 4 8

'i'.v.
25.06
25.36
24. IS

if;j{
36.59
31.44
30.12
40.74
39.33
40 ! 24
25.69
5.48

3c.6S
33.23
37.73

17.71
24.46
30.65
35.88
41.05
40.56
32.55
1? 4 1ij.41

28.59
20.27
30.10
23.16
19.02
23.74
20.85

26.39
21.39
20.61
21.03

.I93i
Cy Cj_c'.;
" 73l"43

73d!97
732.52
723.64
729.32

72K26
721.74
712.7^
713.66
719.83
719.54
720. 1 1
713.59
711.39
707.79
707.93
725.08

LOCK

703.30
715.25
719.55
720.34
715.35
717.18

732.05
730.33
726.48
729.73
706.83
721.18
706.80

713.14
707.36
"27 51

727.52

0.0000 -0.0027

-coiOl
-o"o2'4' "
3 0253
-o 0015

0.0007
ALL DEPTH MEA3URHENTS FRGH TOP OF THE INNER HELL CASING
'FROM HDDIFYED TOP OF CASINS 746.16



MWIO
\ \\\^708.33 MW102 ,
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MONITORING WELL LOCATION, NUMBER AND
GROUNDWATER ELEVATION.

DIRECTION OF GROUNDWATER FLOW

GROUNDWATER CONTOURS

1. BASE MAP OBTAINED FROM ENLARGING THE ROCKFORD SOUTH
USGS 7.5 MIN. QUADRANGLE MAP DATED 1971.

2. WELL LOCATIONS ARE BASED ON LOCATIONS SHOWN IN THE
E. C. JORDAN REPORT, A LIMITED SURVEY BY WARZYNENGINEERING INC. AND BY PLACEMENT BASED ON PHYSICALFEATURES SHOWN ON THE MAP.

3. ALL WATER WELLS OBTAINED BY WARZYN ENGINEERING INC.
___ONLY GROUNDWATER ELEVATIONS FOR WATER TABLE WELL SHOWN.
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• NOINHRINO INC.
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USGS 7.5 MIN. QUADRANGLE MAP DATED 1971.
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WELL LOCATIONS ARE BASED ON LOCATIONS SHOWN IN THE
E. C. JORDAN REPORT, A LIMITED SURVEY BY WARZYN
ENGINEERING INC. AND BY PLACEMENT BASED ON PHYSICAL
FEATURES SHOWN ON THE MAP.

3. ALL WATER WELLS OBTAINED By WARZYN ENGINEERING INC.
_____ONLY GROUNDWATER ELEVATIONS FOR WATER TABLE WELL SHOWN

WARZYN

• NOINBBRINO INC.
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ALH

WATER TABLE MAP APRIL 4,1986
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United States Department of the Interior
GEOLOGICAL SURVEY

4th Floor
102 Bast Main Street
Drbana, IL 61801
May 25, 1989

Mr. Bernard Schorle
Remedial Project Manager
U.S. Environmental Protection Agency
Region V, Mail Stop SHS-11
230 S. Dearborn Street
Chicago, XL 60604

Dear Bernard:
xtfCft̂

Enclosed please find two copies of stream flow and water-quality data for
Killbuck Creek south of New Milford from October 1987 to September 1988.
These data show that the rate of streamf low during the April sampling
round at Pagel's Pit was significantly higher than during the rest of the
year. These data also show that the rate of streamf low during the June
sampling round at Pagel's Pit was probably more or less normal. There
does not appear to be any significant change in the water quality of the
creek during the April sampling round except that turbidity, nitrogen, and
total residue are high and fecal coliform is low. The concentration of
barium ion cited in this report is in good agreement with the concentra-
tion measured by Warcyn.

Please pass on one of these copies to Jim Bill at Warzyn. Feel free to
call me at FTS 958-5368 with any questions or comments.

Sincerely,

Robert Kay /
Hydrologist

Enclosures
cc: Nicholas

Avery
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Volume 2
Illinois River Basin

U.S. GEOLOGICAL SURVEY WATER DATA REPORT IL-88-1
Prepared in cooperation with the State of Illinois
and with other agencies



174
ROCK RIVER BASIN

05440520 KILLBUCK CREEK NEAR NEW MILFORD. IL

LOCATION.—Lat 42*09'36". lon« 89*04'32". in SW1/4NW1/4 aac.33, T.43 N.. R.I E.. Wlnnaba(o County. Hydrclotlc Unit
07090006. at bride* on Stata BUIway 231, 1.7 «i louth of Naw Hilford. 12.6 •! domsttaaai from Sprint Run. and
at all* 2.4.

DRAINAGE AREA. —136 «i2.

PERIOD OF RECORD.--Watar years 1979 to currant yaar. Additional chaaical data for watar yaara 1956, 1960-63,
1965-77 are published in Watar-Raaourcaa Invaiti<ation* 76-23 and 79-24 as aita PBQ 02.

WATER QUALITY DATA. WATER YEAR OCTOBER 19S7 TO SEPTEMBER 1988

1i
1

• • DATE
• ;

i
P OCT< ' 2s-NOV

23...
JAN
26...

MAR
-a . 06. ..
*l~f(i-3 9

 u...
MAY

"RoisnJ - — ~T~ 17-"
V1 ̂ HhLl.'HH. ̂9...
•** tf» AUG
J^*»e,o^ 11...

SEP
15...

DATE

OCT
28...

NOV
23...

JAN
26...

i. "*«S 08...
APR

12...
MAY

17...
JUL

19...
AUG

1 11...
SEP

I 15...

TIME

0930

1400

1100

1000

1600

1430

0730

1400

1230

CALCIUM
TOTAL
RECOV-
ERABLE
(MS/L
AS CA)
(00916)

83

79

86

83

83

76

63

72

68

AGENCY
COL-
LECTING
SAMPLE
(CODE
NUMBER)
(00027)

17002

17002

17002

17002

17002

17002

17002

17002

17002

CALCIUM
DIS-
SOLVED
(M6/L
AS CA)
(00913)

60

72

83

83

79

72

63

71

66

AGENCY
ANA-
LYZING
SAMPLE
(CODE

NUMBER)
(00028)

17002

17002

17002

17002

17002

17002

17002

17002

17002

MAGNE-
SIUM.
TOTAL
RECOV-
ERABLE
(MG/L
AS MS)
(00927)

42

33

39

40

38

39

36

42

44

^̂ _̂__̂
~~" ""
STREAM-
FLOW.
INSTAN-
TANEOUS
(CFS)

U 00061)

51

72

150

98

168
~
66

29

19

• 16

MAGNE-
SIUM.
DIS-
SOLVED
(MS/L
AS MS)
(00925)

40

32

37

39

36

39

35

41

44

SPE-
CIFIC
CON-
DUCT-
ANCE
(US/CM)
(00095)

.
662

645

682

700

678

661

653

637

628

SODIUM.
TOTAL
RECOV-
ERABLE
(MS/L
AS HA)
(00929)

8.2

6.0

7.8

9.7

8.1

7.9

7.3

8.9

9.3

PB
(STAND-
ARD

UNITS)
(00400)

7.70

7.70

6.80

7.20

7.30

7.90

7.40

7.90

7.60

SODIUM.
DIS-
SOLVED
(MO/l
AS HA)
(00930)

7.6

5.3

7.3

9.3

7.9

7.9

7.3

9.0

9.3

TEMPER-
ATURE
WATER

(DEC C)
(00010)

7.0

8.3

0.0

8.5

12.5

19.0

21.5

28.5

21.0

POTAS-
SIUM.
TOTAL
RECOV-
ERABLE

(MS/L
AS K)
(00937)

1.3

0.6

1.2

1.2

1.1

1

1.4

1.6

1.3

TUR-
BID-
ITY

(FTU)
(00076)

1.8

2.0

4.1

3.5

8.4

1.5

8.4

2.0

1.1

POTAS-
SIUM.
DIS-
SOLVED
(MS/L
AS K)
(00935)

1.3

0.30

1.0

1.1

0.79

0.60

1.3

1.6

1.4

OXYGEN.
DIS-
SOLVED
(MS/L)
(00300)

11.8

9.3

12.9

10.5

10.2

12.7

7.3

6.8

7.6

RESIDUE
TOTAL
AT 105
DEC. C.
SUS-
PENDED
(MS/L)
(00330)

6

30

21

11

33

7

44

23

3

OXYGEN
DEMAND.
CHEM-
ICAL
(LOW
LEVEL)
(MS/L)
(00335)

9

10

8

19

10

7

13

10

13

RESIDUE
VOLA-
TILE.
SUS-
PENDED
(M3/L)
(00333)

5

6

5

5

6

2

10

4

2

COLI-
FORM.
FECAL.
0.45
UM-MF
(COLS./
100 ML)
(31616)

<10

K27

K20

410

K13

K60

K600

K170

K1SO

NITRO-
GEN.

NO2+NO3
TOTAL
(MS/L
AS N)
(00630)

7.40

3.60

9.90

8.50

12.0

8.40

3.30

3.80

3.20

HARD-
NESS
TOTAL
(MS/L
AS
CAC03)
(00900)

360

310

360

370

350

340

300

350

350

NITRO-
GEN,

AMMONIA
TOTAL
(MO/L
AS N)
(00610)

0.220

0.090

0.320

0.320

0.210

0.220

0.560

0.280

0.640



ROCK RIVER BASIN

034*0520 KILLBUCK CREEK NEAR HEW MILFORD. IL"Continu*d

HATER QUALITY DATA, MATER YEAR OCTOBER 1967 TO SEPTEMBER 198$

173

DATE

OCT
28...

MOV
23...

JAR
26...

MAR
06...

APR
12...

MAX
17...

JOT.
19...

ADO
11...

SEP
15...

DATE

OCT
26...

•0V
23...

JAN
26...

MAR
08...

APR
12...

MAT
17...

JOL
19...

ADO
11...

SEP
13...

AMMONIA
UN-

IONIZED
(MO/L
AS N)

(00619)

0.002

<0.001

<0.001

<0.001

<0.001

0.007

0.007

0.016

0.011

CADMIUM
DIS-

SOLVED
(UG/L
AS CD)

(01023)

<3

<3

<3

<3

<3

<3

<3

<3

<3

PHOS-
PHOROUS

TOTAL
(MG/L
AS P)

(00665)

0.030

0.070

0.060

0.070

0.090

0.020

0.100

0.080

0.040

CHRO-
MIUM,
TOTAL
RECOV-
ERABLE
(UG/L
AS CR)

(01034)

<5

<i

<5

<5

<5

<5

<5

<5

<5

PHOS-
PHOROUS

DIS-
SOLVED
(MG/L
AS P)

(00666)

<0.025

<0.010

0.030

0.040

0.040

0.010

0.050

0.040

0.010

CHRO-
MIUM.
DIS-
SOLVED
(UO/L
AS CR)

(01030)

<5

<3

<5

<S

<5

<5

<5

<3

<5

ALUM-
INUM.
TOTAL
RECOV-
ERABLE
(UG/L
AS AL)

(01103)

210

450

480

310

500

170

620

480

100

COBALT,
TOTAL
RECOV-
ERABLE
(UG/L
AS CO)

(01037)

<3

<5

<S

<S

<5

<5

<3

<S

<5

ALUM-
INUM,
DIS-

SOLVED
(UG/L
AS AL)

(01106)

<50

<30

<30

<SO

<SO

90

60

<SO

<50

COBALT.
DIS-

SOLVED
(UO/l
AS CO)

(01033)

<5

<5

<5

<3

<3

<3

<3

<S

<5

BARIUM.
TOTAL
RECOV-
ERABLE
(UG/L
AS BA)

(01007)

80

60

60

80

90

60

80

80

80

COPPER.
TOTAL
RECOV-
ERABLE
(UO/L
AS 01)

(01042)

<5

<5

<3

: <3

<S

<5

<5

<S

<5

BARIUM.
DIS-

SOLVED
(UG/L
AS BA)

(01003)

71

46

70

70

73

75

75

74

80

COPPER.
DIS-
SOLVED
(UG/L
AS 01)

(01040)

<5

<5

<5

<5

<3

<5

<5

<S

<S

BERYL-
LIUM,
TOTAL
RECOV-
ERABLE
(UG/L
AS BE)

(01012)

<o.s
<o.s
<0.3

<O.S

<0.5

<0.3

<0.5

<0.3

<O.S

IRON,
TOTAL
RECOV-
ERABLE
(UG/L
AS FE)

(01043)

330

1000

740

480

790

230

830

650

230

BERYL-
LIUM.
DIS-
SOLVED
(UO/L
AS BE)

(01010)

<0.3

<O.S

<O.S

<O.S

<0.3

<0.3

<O.S

<0.3

<O.S

IRON,
DIS-

SOLVED
(UG/L
AS FE)

(01046)

<50

<50

<30

<30

<50

<30

<so
<30

53

BORON,
TOTAL
RECOV-
ERABLE
(UO/L
AS B)

(C1022)

<50

<50

<50

<50

<50

<30

<30

<50

<SO

LEAD.
TOTAL
RECOV-
ERABLE
(UG/L
AS PB)

(01031)

<30

<30

<SO

<50

<50

<50

<50

<3

<3

BORON
DIS-

SOLVED
(UG/L
AS B)

(01020)

<50

<50

<50

<50

<SO

<50

<50

<30

<iO

LEAD.
DIS-

SOLVED
(UO/l
AS PB)

(01049)

<SO

<30

<50

<50

<50

<50

<50

«3

<3

CADMIUM
TOTAL
RECOV-
ERABLE
(UO/L
AS CD)

(01027)

<3

<3

<3

<3

<3

<3

<3

<3

<3

MANGA-
NESE.
TOTAL
RECOV-
ERABLE
(UG/L
AS MR)

(01033)

44

100

47

51

43

41

91

80

94



176
ROCK RIVER BASIN

OS«*OS20 KILLBUCK CREEK HEAR HEM MILFORD. IL--Continued

WATER QUALITY DATA. HATER TEAR OCTOBER 1987 TO SEPTEMBER 1986

DATE

OCT
28.. .

MOV
23...

JAN
26. ..

MAR
08. . .

APR
12...

HAY
17...

JUL
19...

AUG
11...

SEP
15...

MANGA-
NESE,
DIS-
SOLVED
(UG/L
AS MN)
(01056)

2*

65

27

35

9

30

30

35

77

NICKEL.
TOTAL
RECOV-
ERABLE
(UG/L
AS MI)
(01067)

<5

<5

<S

<5

<3

<5

<5

<5

<5

NICKEL.
DIS-
SOLVED
(UG/L
AS MI)
(01065)

<5

<5

<5

<5

<5

<S

<S

<5

1

SILVER.
TOTAL
RECOV-
ERABLE
(UG/L
AS AC)
(01077)

<3

<3

<3

<3

<3

<3

<3

<3

<3

SILVER.
DIS-
SOLVED
(UG/L
AS AG)
(01075)

<3.0

<3.0

<3.0

<3.0

<3.0

<3.0

<3.0

<3.0

<3.0

STRON-
TIUM,
TOTAL
RECOV-
ERABLE
(UG/L
AS SR)
(01082)

110

80

110

110

110

110

90

80

80

STRON-
TIUM.
DIS-
SOLVED
(UG/L
AS SR)
(01080)

100

75

110

110

110

110

91

S3

86

VANA-
DIUM.
TOTAL
(UG/L
AS V)
(01087)

<5

<5

<5

<5

«5

<5

<5

<5

<5

VANA-
DIUM,
DIS-
SOLVED
(UG/L
AS V)
(01085)

<5

<5

<5

<5

<5

<5

<5

<5

<5

ZINC,
TOTAL
RECOV-
ERABLE
(UG/L
AS ZM)
(01092)

<100

190

<50

<50

<50

<100

<50

<50

100

ZINC.
DIS-
SOLVED
(UG/L
AS IN)
(01090)

<50

230

<50

<50

<100

<50

<50

<so
<100


